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1 INTRODUCTION 
1.1 Tenns of Reference 
The terms of reference for the Study Group were set out 
in ICES C.Res.1992/2:8:4 as follows: 
"The Study Group on the Norwegian Sea and Faroes 
Salmon Fishery will be renamed the Study Group on 
North-East Atlantic Salmon Fisheries (Chairman: Mr 
E.C.E. Potter, UK) and will meet at ICES Headquarters 
from 1-4 March 1993 to prepare the relevant data for 
presentation to the Working Group on North Atlantic 
Salmon at its meeting in March 1993. The national run-
reconstruction model should be re-run for the 1989 and 
1990 smolt releases and a sensitivity analysis should be 
made". 
The terms of reference for the Working Group on the 
North Atlantic Salmon are given in Appendix 1. The 
Study Group addressed the relevant questions under 
items 1, 2, 4 and 5 of these terms of reference, the 
remaining items being the responsibility of other Study 
Groups or the Working Group. 
1.2 Participants 
Waiter Crozier 
Lars P. Hansen 
Marianne Holm 
Ami Isaksson 
Jan Arge Jacobsen 
Lars Karlsson 
Eero NiemeHi. 
Julian MacLean 
Niall O'Maoileidigh 
Ted Potter (Chairman) 
Etienne Prevost 
Alexei Sharov 
Alexander Zubchenko 
UK (N orthem Ireland) 
Norway 
Norway 
Iceland 
Faroe Islands 
Sweden 
Finland 
UK (Scotland) 
Ireland 
UK (England and Wales) 
France 
Russia 
Russia 
2 CATCHES OF NORTH ATLANTIC 
SALMON 
2.1 Nominal Catches of Salmon 
Revised estimates of the total nominal catches of salmon 
by country were provided for 1991, and provisional 
estimates for 1992 were collated. Total nominal catches 
are presented in Table 2.1.1 and discussed in Section 
4.2.2 
2.2 Catches in Numbers and Weight by Sea Age 
Provisional data on the sea age composition of catches 
were provided for several northeast Atlantic countries 
and are presented in Table 2.2.1. Specific information, 
where available, is given in Section 4.2.3. 
2.3 Unreported Catches 
2.3.1 Unreported catches within national EEZs 
The total guess-estimated unreported catches within 
national EEZs in the North East Atlantic Commission 
(NEAC) Area of NASCO for the years 1987-1992 are 
given in Table 2.3.1. Data for some countries were 
incomplete estimates. The unreported catch for 1992 
(1,825 t) was greater than for the two preceding years. 
However, the Study Group emphasized that, as these 
were very imprecise figures, the difference could not be 
considered significant. In addition, it was noted that 
several countries estimate unreported catches as a 
proportion of total or regional declared catches; as a 
result, there was a tendency for the total unreported 
catch to alter in line with the nominal catch. Thus, the 
decrease in the values given for 1990 to 1992 (average 
1,720 t) compared with the preceding years (average 
2,216 t) reflects the decline in declared catches in most 
countries. 
A radio tracking study carried out in the Teno River, 
Finland, in 1992 indicated that out of a sample of 66 
radio-tagged fish entering the river none was caught 
illegally before spawning time. 
2.3.2 Unreported catches in international waters 
Sightings by Icelandic and Norwegian coastguards of 
vessels fishing for salmon in international waters to the 
north of the Faroes EEZ were reported to NASCO. 
NASCO informed the Study Group that 2 sightings were 
reported in the 1991/1992 season both in May 1992. The 
catch in this area during the season is therefore estimated 
to have been similar to 1990/1991, namely 25 t- 100 t. 
The Study Group was aware of reports of by-catches of 
salmon in a horse-mackerel fishery in the Northern 
Norwegian Sea, but no new data were available. 
3 
3.1 
STATUS OF STOCKS IN NORTH-EAST 
ATLANTIC COMMISSION AREA 
Organisation of Stock Status Information 
As in previous years, the Study Group collated and 
assessed available data on stock status in the north-east 
Atlantic. These comprised catch data, historical and 
recent counts (or estimates) of smolt and adult runs (see 
Section 3.2), marine survival estimates based on returns 
of tagged smolts to coastal waters (ie. before homewater 
exploitation) and returns to freshwater for wild and 
hatchery fish (see Section 3.3). 
T h e  S t u d y  G r o u p  a l s o  c o n s i d e r e d  t h e  t y p e s  o f  d a t a  
r e q u i r e d  t o  d e s c r i b e  s t a t u s  o f  s t o c k s  w i t h  r e s p e c t  t o  
e s c a p e m e n t  a g a i n s t  s p a w n i n g  t a r g e t s  ( S e c t i o n  3 . 4 ) .  
3 . 2  M e a s u r e s  o f  A b u n d a n c e  a n d  E s c a p e m e n t  
C a t c h e s :  T o t a l  n o m i n a l  l a n d i n g s  o f  s a l m o n  i n  t h e  n o r t h -
e a s t  A t l a n t i c  i n  1 9 9 2  ( T a b l e  2 . 1 . 1 )  i n c r e a s e d  r e l a t i v e  t o  
t h e  1 9 9 1  v a l u e ,  b u t  r e m a i n e d  l o w e r  t h a n  t h e  a v e r a g e s  f o r  
t h e  p r e v i o u s  1 0  y e a r s .  T h e  o v e r a l l  c a t c h  f i g u r e s  a r e  n o t  
p a r t i c u l a r l y  i n f o r m a t i v e ,  a s  v a r i o u s  r e g u l a t o r y  m e a s u r e s  
h a v e  r e d u c e d  t h e  c a t c h  i n  s o m e  c o u n t r i e s  ( e . g . ,  N o r w a y ) ,  
w h i l e  i n  I c e l a n d  c a t c h e s  a r e  i n f l u e n c e d  b y  r a n c h i n g .  T h e  
p r e s e n c e  o f  f i s h  f a r m  e s c a p e e s  i n  c o m m e r c i a l  c a t c h e s  i s  
s i g n i f i c a n t  i n  a t  l e a s t  o n e  c o u n t r y  ( N o r w a y ) ,  a n d  t h u s ,  
t h e  c a t c h  s t a t i s t i c s  m a y  g i v e  a n  o v e r e s t i m a t e  o f  t h e  
a b u n d a n c e  o f  w i l d  f i s h .  F u r t h e r m o r e ,  c a t c h  s t a t i s t i c s  m a y  
n o t  r e f l e c t  t h e  t r u e  a b u n d a n c e  o f  w i l d  s t o c k s ,  g i v e n  t h e  
r a n g e  o f  f a c t o r s  t h a t  a f f e c t  c a t c h e s ,  s u c h  a s  e f f o r t  
v a r i a t i o n s ,  f i s h i n g  c o n d i t i o n s  a n d  v a r i a b l e  r u n  t i m i n g  i n  
r e l a t i o n  t o  f i s h i n g  s e a s o n s .  
F r e s h w a t e r  p r o d u c t i v i t y :  C o u n t s  o r  e s t i m a t e s  o f  w i l d  
s m o l t  p r o d u c t i o n  a r e  a v a i l a b l e  f r o m  1 1  s t o c k s  i n  t h e  
n o r t h e a s t  A t l a n t i c ,  a s  w e l l  a s  i n d i c e s  o f  j u v e n i l e  s a l m o n  
a b u n d a n c e  f r o m  t h e  R i v e r  B u s h  ( U K ,  N o r t h e r n  I r e l a n d )  
a n d  e s t i m a t e s  o f  t o t a l  0  +  p o p u l a t i o n  i n  t h e  R .  N i v e l l e  
( F r a n c e )  ( T a b l e  3 . 2 . 1 ) .  A l t h o u g h  t h e s e  e x a m p l e s  m a y  n o t  
b e  r e p r e s e n t a t i v e  o f  l a r g e r  g r o u p s  o f  s t o c k s ,  t h e y  m a y  
i n d i c a t e  t r e n d s  i n  f r e s h w a t e r  p r o d u c t i v i t y  w i t h i n  r e g i o n s .  
A n n u a l  v a r i a t i o n  i n  j u v e n i l e / s m o l t  c o u n t s  i s  e v i d e n t  i n  a l l  
s t o c k s ,  w i t h  i n  m o s t  c a s e s  n o  a p p a r e n t  t r e n d  i n  f l u c t u -
a t i o n s ,  e x c e p t  a s  p r e v i o u s l y  n o t e d  i n  t h e  B u r r i s h o o l e  
( I r e l a n d ) ,  R .  H o g v a d s a n  ( S w e d e n )  a n d  I m s a  ( N o r w a y )  
( A n o n . ,  1 9 9 2 a ) .  S m o l t  n u m b e r s  i n  t h e  R .  B u r r i s h o o l e  
( I r e l a n d )  r e c o v e r e d  i n  1 9 9 2 ,  w i t h  t h e  c o u n t  b e i n g  c l o s e  
t o  t h e  p r e v i o u s  1 2  y e a r  a v e r a g e .  S m o l t  p r o d u c t i o n  o n  t h e  
R .  H o g v a d s a n  f e l l  t o  v e r y  l o w  l e v e l s  d u e  t o  a c i d i f i c a t i o n  
i n  t h e  l a t e  1 9 7 0 s  a n d  h a s  s i n c e  b e e n  r e s t o r e d  b y  l i m i n g .  
I n  m o s t  r i v e r s  t h e  1 9 9 2  c o u n t s  f e l l  w i t h i n  t h e  r a n g e  
o b s e r v e d  i n  t h e  l a s t  1 0  y e a r s ,  e x c e p t  i n  t h e  R .  B u s h  ( U K ,  
N o r t h e r n  I r e l a n d )  a n d  t h e  R .  B r e s l e  ( F r a n c e ) .  W h e t h e r  
t h e  l o w  s m o l t  c o u n t  o n  t h e  R .  B u s h  i n  1 9 9 2  i s  a t t r i b u -
t a b l e  t o  d e n s i t y - d e p e n d e n t  m o r t a l i t y  a t  h i g h  o v a  d e p o s i -
t i o n s  o r  r e c e n t  e n v i r o n m e n t a l  d e g r a d a t i o n  c a n n o t  b e  
d e t e r m i n e d .  
D e s p i t e  c o n c e r n s  i n  s e v e r a l  c o u n t r i e s  t h a t  r e d u c e d  a d u l t  
r u n s  i n  1 9 9 0  a n d  1 9 9 1  m a y  h a v e  r e s u l t e d  i n  i n a d e q u a t e  
s p a w n i n g  p o p u l a t i o n s ,  t h e r e  i s  n o  w i d e s p r e a d  e v i d e n c e  i n  
1 9 9 2  t h a t  j u v e n i l e  p r o d u c t i o n  h a s  b e e n  a f f e c t e d .  
A d u l t  e s c a p e m e n t :  A d u l t  c o u n t s  ( o r  e s t i m a t e s )  f o r  2 0  
w i l d  s t o c k s  a r e  p r e s e n t e d  i n  T a b l e s  3 . 2 . 2  a n d  3 . 2 . 3 ,  
i n c l u d i n g  n e w  d a t a  f o r  t h e  R .  B r e s l e  ( F r a n c e )  a n d  
a d d i t i o n a l  h i s t o r i c a l  t i m e  s e r i e s  f o r  t h e  R i v e r s  K o l a  a n d  
Z a p .  L i t c a  ( R u s s i a ) .  A l t h o u g h  y e a r  t o  y e a r  v a r i a t i o n s  i n  
a d u l t  n u m b e r s  c o u n t e d  i n  m o n i t o r e d  r i v e r s  a r e  e v i d e n t ,  
2  
r u n s  w e r e  g e n e r a l l y  h i g h e r  i n  1 9 9 2  c o m p a r e d  w i t h  e i t h e r  
o r  b o t h  o f  t h e  p r e v i o u s  t w o  y e a r s .  I n  a b o u t  t w o  t h i r d s  o f  
t h e  r i v e r s  m o n i t o r e d ,  a d u l t  r u n s  i n  1 9 9 2  w e r e  c o m p a r a b l e  
t o  o r  g r e a t e r  t h a n  a v e r a g e  r u n s  f o r  t h e  w h o l e  t i m e  s e r i e s .  
F o r  t h e  R .  H o g v a d s a n  i n  S w e d e n ,  w i l d  a d u l t  c o u n t s  h a v e  
n o t  i n c r e a s e d  i n  t h e  l a s t  4  y e a r s  d e s p i t e  e a r l i e r  i n c r e a s e s  
a t t r i b u t e d  t o  m i t i g a t i o n  l i m i n g .  I n  3  R u s s i a n  r i v e r s  
( K o l a ,  Y  o k a n g a  a n d  Z a p .  L i t c a ) ,  a d u l t  c o u n t s  w e r e  
a b o v e  t h e  r a n g e  f o r  t h e  l a s t  1 0  y e a r s .  T h e s e  h i g h  n u m -
b e r s  c o u l d  b e  p a r t l y  e x p l a i n e d  b y  m a n a g e m e n t  m e a s u r e s  
t a k e n  i n  N o r w a y ,  l e a d i n g  t o  r e d u c e d  e x p l o i t a t i o n  o n  
R u s s i a n  s t o c k s ,  t h o u g h  n a t u r a l  f a c t o r s  g o v e r n i n g  t h e  
d y n a m i c s  o f  t h e s e  s t o c k s  m u s t  a l s o  b e  c o n s i d e r e d .  G i v e n  
t h a t  i n  s o m e  c a s e s  c o u n t s /  e s t i m a t e s  r e p r e s e n t  m i n i m u m  
f i g u r e s  f o r  a d u l t  r u n s ,  t h e  1 9 9 2  f i g u r e s  f o r  t h e  n o r t h - e a s t  
A t l a n t i c  p r o v i d e  s o m e  e v i d e n c e  t h a t  c o n d i t i o n s  c a u s i n g  
p o o r  a d u l t  r u n s  i n  1 9 9 0  a n d  1 9 9 1  m a y  h a v e  b e e n  t r a n s i -
t o r y .  
3 . 3  S u r v i v a l  I n d i c e s  
E s t i m a t e s  o f  m a r i n e  s u r v i v a l  f o r  w i l d  s m o l t s  f r o m  6  
s t o c k s  r e t u r n i n g  t o  h o m e w a t e r s  ( i e . ,  b e f o r e  h o m e w a t e r  
e x p l o i t a t i o n )  a n d  f o r  9  s t o c k s  i n t o  f r e s h w a t e r  ( i e . ,  
i n c l u d i n g  c o a s t a l  e x p l o i t a t i o n )  a r e  p r e s e n t e d  i n  T a b l e s  
3 . 4 . 1  a n d  3 . 4 . 2 ,  r e s p e c t i v e l y .  M a r i n e  s u r v i v a l  r a t e s  f o r  
h a t c h e r y  s m o l t s  a r e  g i v e n  i n  T a b l e s  3 . 4 . 3  a n d  3 . 4 . 4  f o r  
r e t u r n  t o  h o m e w a t e r s  ( 6  s t o c k s )  a n d  f r e s h w a t e r  ( 5  
s t o c k s ) ,  r e s p e c t i v e l y .  T h e  S t u d y  G r o u p  n o t e d  t h a t  
e s t i m a t e s  o f  r e t u r n  t o  h o m e w a t e r s  a r e  l i k e l y  t o  p r e s e n t  a  
c l e a r e r  p i c t u r e  o f  m a r i n e  s u r v i v a l  t h a n  r e t u r n s  t o  f r e s h -
w a t e r  b e c a u s e  o f  v a r i a t i o n  i n  e x p l o i t a t i o n  i n  c o a s t a l  
f i s h e r i e s .  
S u r v i v a l  t o  c o a s t a l  r e t u r n  a s  1 S W  s a l m o n  o f  w i l d  s m o l t s  
( T a b l e  3 . 4 . 1 )  f r o m  t h e  4  m o n i t o r e d  s t o c k s  w h e r e  
e s t i m a t e s  a r e  a v a i l a b l e  w a s  h i g h e r  f o r  t h e  1 9 9 1  s m o l t s  
t h a n  f o r  t h e  2  p r e v i o u s  y e a r  c l a s s e s ,  e x c e p t  f o r  t h e  R .  
B u s h  ( U K ,  N o r t h e r n  I r e l a n d ) ,  w h e r e  a  r e d u c t i o n  r e l a t i v e  
t o  t h e  1 9 9 0  y e a r  c l a s s  ( b u t  n o t  1 9 8 9  s m o l t s )  w a s  n o t e d  
a n d  f o r  t h e  R .  I m s a  w h e r e  s u r v i v a l  w a s  s i m i l a r  f o r  1 9 9 1  
a n d  1 9 8 9  s m o l t s .  T h e  h i g h e r  l e v e l s  o f  c o a s t a l  r e t u r n s  
w e r e  a l s o  r e f l e c t e d  i n  i m p r o v e d  s u r v i v a l  o f  w i l d  s m o l t s  
t o  1 S W  s a l m o n  i n t o  f r e s h w a t e r  ( T a b l e  3 . 4 . 2 )  i n  8  r i v e r s  
w h e r e  d a t a  a r e  a v a i l a b l e .  F o r  3  o f  t h e  4  s t o c k s  f o r  w h i c h  
d a t a  a r e  a v a i l a b l e ,  s u r v i v a l  t o  c o a s t  a n d  t o  f r e s h w a t e r  o f  
2 S W  f i s h  w a s  s t i l l  r e l a t i v e l y  p o o r  f o r  t h e  1 9 9 0  s m o l t  
y e a r  c l a s s ,  s u g g e s t i n g  t h a t  t h e s e  f i s h  w e r e  a f f e c t e d  b y  t h e  
m a r i n e  c o n d i t i o n s  t h a t  l e d  t o  r e d u c e d  r u n s  i n  s e v e r a l  
c o u n t r i e s  o f  1 S W  f i s h  f r o m  t h i s  y e a r  c l a s s .  
S u r v i v a l  i n d i c e s  f o r  1 9 9 1  h a t c h e r y - r e a r e d  s m o l t s  
r e t u r n i n g  a s  1 S W  f i s h  t o  c o a s t a l  w a t e r s  i n  1 9 9 2  w e r e  
m o r e  v a r i a b l e  t h a n  f o r  w i l d  f i s h  ( T a b l e  3 . 4 . 3 ) ,  w i t h  3  
s t o c k s  h a v i n g  d e c r e a s e d  c o a s t a l  r e t u r n s  a n d  2  i n c r e a s e d  
r e l a t i v e  t o  t h e  1 9 9 0  y e a r  c l a s s .  D i f f e r e n t  t r e n d s  w e r e  
n o t e d  f o r  s e p a r a t e  s m o l t  a g e  g r o u p s  f r o m  t h e  R .  B u s h  
( U K ,  N o r t h e r n  I r e l a n d ) .  S i m i l a r  v a r i a b i l i t y  w a s  e v i d e n t  
i n  2 S W  c o a s t a l  r e t u r n s .  W i t h  t h e  e x c e p t i o n  o f  t h e  
K o l l a f j o r d u r  ( I c e l a n d ) ,  1 S W  h a t c h e r y - r e a r e d  r e t u r n s  t o  
f r e s h w a t e r  w e r e  g e n e r a l l y  l o w e r  f o r  1 9 9 1  s m o l t s  t h a n  
1 9 9 0  s m o l t s  ( T a b l e  3 . 4 . 4 ) .  R e t u r n s  t o  f r e s h w a t e r  o f 2 S W  
h a t c h e r y - r e a r e d  f i s h  i n  1 9 9 2  w e r e  p o o r e r  t h a n  i n  t h e  
p r e v i o u s  y e a r ,  i n  a g r e e m e n t  w i t h  d a t a  f r o m  w i l d  f i s h .  
A l t h o u g h  t h e r e  a r e  s o m e  i n c o n s i s t e n c i e s  i n  t r e n d s  f r o m  
w i l d  a n d  h a t c h e r y  s m o l t s ,  c o m p a r e d  t o  1 9 9 1 ,  t h e r e  i s  
e v i d e n c e  a m o n g  t h e  m o n i t o r e d  r i v e r  d a t a  t h a t  w h i l e  2 S W  
s u r v i v a l  i n d i c e s  s t i l l  r e f l e c t  p o o r  m a r i n e  s u r v i v a l  o f  t h e  
1 9 9 0  s m o l t  y e a r  c l a s s  i n  m a n y  a r e a s ,  t h e  1 9 9 1  y e a r  c l a s s  
h a s  d i s p l a y e d  i m p r o v e d  m a r i n e  s u r v i v a l ,  r e f l e c t e d  i n  
1 S W  r e t u r n s  i n  1 9 9 2 .  
3 . 4  S t o c k  T a r g e t s  
D a t a  o n  a b u n d a n c e  a n d  e s c a p e m e n t  b y  t h e m s e l v e s ,  w h i l e  
u s e f u l  i n  i n d i c a t i n g  p o s s i b l e  t r e n d s  i n  n u m b e r s  o f  s a l m o n  
t h r o u g h  t i m e ,  a r e  o f  l i m i t e d  u s e  i n  a s s e s s i n g  s t o c k  s t a t u s .  
T h i s  i s  e s p e c i a l l y  t r u e  o f  c a t c h e s  i n  h o m e w a t e r  f i s h e r i e s  
w h e r e  c a t c h  l e v e l s  c a n  b e  a f f e c t e d  b y  e f f o r t  v a r i a t i o n s  
a n d  w e a t h e r  c o n d i t i o n  d u r i n g  f i s h i n g  s e a s o n s .  S i m i l a r l y ,  
r o d  c a t c h e s  a n d  f r e s h w a t e r  e s c a p e m e n t s  a r e  s u s c e p t i b l e  
t o  c l i m a t e - i n d u c e d  v a r i a t i o n .  W i l d  s m o l t  c o u n t s  o r  e s t i -
m a t e s  a r e  a v a i l a b l e  f o r  o n l y  a  l i m i t e d  n u m b e r  o f  m o n i -
t o r e d  r i v e r s ,  a n d ,  a s  s m o l t  c o u n t s  a r e  r i v e r - s p e c i f i c ,  
t h e s e  c a n n o t  b e  r o u t i n e l y  u s e d  t o  i n f e r  s t a t u s  o f  s t o c k s  
o u t s i d e  t h e  r i v e r  i n  q u e s t i o n .  
T h e  S t u d y  G r o u p  c o n s i d e r e d  t h a t  s t a t u s  o f  s t o c k s  w o u l d  
b e s t  b e  a p p r a i s e d  b y  c o n s i d e r i n g  a d u l t  e s c a p e m e n t  ( i n  
t e r m s  o f  o v a  d e p o s i t i o n s )  e v a l u a t e d  a g a i n s t  s p a w n i n g  
t a r g e t s ,  i n  a  s i m i l a r  m a n n e r  t o  t h a t  a d o p t e d  f o r  C a n a d i a n  
s t o c k s  ( A n o n . ,  1 9 9 2 a ) .  I d e a l l y ,  b i o l o g i c a l l y  b a s e d  
s p a w n i n g  t a r g e t s  w o u l d  b e  s e t  f o r  e a c h  r i v e r  s y s t e m ,  
s u c h  t h a t  t h e  t a r g e t  f o r  e a c h  w o u l d  r e p r e s e n t  t h e  n u m b e r  
o f  o v a  r e q u i r e d  t o  o p t i m i s e  s m o l t  p r o d u c t i o n  f r o m  t h a t  
s y s t e m .  T h i s  w o u l d  n o t  o n l y  p r o v i d e  a  b a s e l i n e  a g a i n s t  
w h i c h  a n n u a l  o v a  d e p o s i t i o n s  c o u l d  b e  c o m p a r e d ,  b u t  
a l l o w  f o r  t h e  p o s s i b i l i t y  t h a t  e s t u a r i n e  a n d  i n - r i v e r  
f i s h e r i e s  f o r  s i n g l e  s t o c k s  c o u l d  b e  m a n a g e d  t o  c r o p  o n l y  
a d u l t s  i n  e x c e s s  o f  t h e  t a r g e t  s p a w n i n g  n u m b e r .  T a r g e t s  
s h o u l d  b e  s e t  s u f f i c i e n t l y  h i g h  t o  a l l o w  c o m p e n s a t i o n  f o r  
d e n s i t y - i n d e p e n d e n t  v a r i a t i o n .  
S p a w n i n g  t a r g e t s  w o u l d  i d e a l l y  b e  s e t  f o r  e a c h  r i v e r  
s y s t e m  b a s e d  o n  k n o w l e d g e  o f  t h e  n u m b e r  o f  s p a w n e r s  
r e q u i r e d  f o r  o p t i m u m  p r o d u c t i v i t y  o b t a i n e d  f r o m  t h e  
s t o c k - r e c r u i t m e n t  r e l a t i o n s h i p  a n d  a p p l i e d  t o  s u r v e y  d a t a  
o f  t h e  a v a i l a b l e  a r e a s  o f  r i v e r i n e  a n d  l a c u s t r i n e  h a b i t a t .  
H o w e v e r ,  d a t a  o n  s t o c k / r e c r u i t m e n t  r e l a t i o n s h i p s  a r e  
o n l y  a v a i l a b l e  f o r  t h e  s m a l l  n u m b e r  o f  " m o n i t o r e d "  
r i v e r s  i n  t h e  n o r t h - e a s t  A t l a n t i c  ( A n o n . ,  1 9 8 7 )  p l u s  a  
t r i b u t a r y  o f  t h e  R .  D e e  ( S c o t l a n d )  a n d  s o m e  R u s s i a n  
r i v e r s .  C a n a d i a n  s p a w n i n g  t a r g e t s  a r e  b a s e d  o n  d i f f e r e n t  
l e v e l s  o f  f r e s h w a t e r  p r o d u c t i v i t y  a n d  m a y  n o t  b e  
a p p r o p r i a t e  f o r  n o r t h - e a s t  A t l a n t i c  r i v e r s .  A c c o r d i n g l y ,  
t h e r e  i s  a  n e e d  t o  c a r r y  o u t  f u r t h e r  r e s e a r c h  t o  d e f i n e  
s t o c k / r e c r u i t m e n t  r e l a t i o n s h i p s  i n  a  r a n g e  o f  n o r t h - e a s t  
A t l a n t i c  r i v e r s  a n d  t o  d e t e r m i n e  w h e t h e r  p r o d u c t i v i t y  
l e v e l s  s o  f a r  o b s e r v e d  c a n  b e  a p p l i e d  t o  o t h e r  r i v e r  
s y s t e m s .  I t  i s  n o t e d  t h a t  d a t a  r e q u i r e d  f o r  a s s e s s i n g  
s t o c k / r e c r u i t m e n t  r e l a t i o n s h i p s  a r e  c u r r e n t l y  b e i n g  
c o l l e c t e d  i n  s e v e r a l  o t h e r  m o n i t o r e d  r i v e r s ,  i n c l u d i n g  t h e  
R .  H o g v a d s a n  ( S w e d e n ) ,  R .  O i r ,  R .  B r e s l e  a n d  R .  
N i v e l l e  ( F r a n c e ) ,  a n d  t h e  R .  O r k l a  ( N o r w a y ) .  T h e  S t u d y  
G r o u p  s t r o n g l y  r e c o m m e n d s  t h a t  t h e s e  s t u d i e s  s h o u l d  
c o n t i n u e .  
A s  a n  e x a m p l e  o f  t h e  f i r s t  u s e  o f  s u c h  d a t a ,  p r e l i m i n a r y  
m o d e l l i n g  o f  t h e  R .  B u s h  s t o c k / r e c r u i t m e n t  r e l a t i o n s h i p  
s u g g e s t s  t h a t  t h e  t a r g e t  o v a  d e p o s i t i o n  i n  t h e  r i v e r  l i e s  i n  
t h e  r e g i o n  o f  3 . 7 - 5 . 5  o v a  m ·
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o f  u s a b l e  s a l m o n i d  h a b i t a t ,  
c o r r e s p o n d i n g  t o  a  w h o l e  r i v e r  o v a  d e p o s i t i o n  o f  a p p r o -
x i m a t e l y  2 . 0 3  m i l l i o n .  N a t u r a l  o v a  d e p o s i t i o n  ( d e r i v e d  
f r o m  t r a p  c o u n t s  o f  p o t e n t i a l  s p a w n i n g  f e m a l e  f i s h )  h a s  
e x c e e d e d  t h i s  t a r g e t  f o r  7  o f  t h e  l a s t  8  y e a r s .  
S e v e r a l  s i g n i f i c a n t  f a c t o r s  n e e d  t o  b e  t a k e n  i n t o  a c c o u n t  
i n  s e t t i n g  a n d  e x p r e s s i n g  i n d i v i d u a l  r i v e r  t a r g e t s ,  s u c h  a s  
v a r i a t i o n  i n  s e x  r a t i o  o f  s p a w n e r s ,  c h a n g i n g  f e c u n d i t y  
t h r o u g h  t i m e ,  c h a n g i n g  1 S W : M S W  r a t i o s  a n d  t h e  d e s i r e d  
s e a  a g e  c o m p o s i t i o n  o f  t h e  s p a w n i n g  f i s h .  T h i s  a p p r o a c h  
t o  s t o c k  a s s e s s m e n t  a l l o w s  a p p r a i s a l  o f  w h e t h e r  t a r g e t  
s h o r t f a l l s  a r e  l o c a l  i n  n a t u r e  o r  m o r e  w i d e s p r e a d ,  s u c h  
t h a t  a g g r e g a t e d  n a t i o n a l  t a r g e t s  a r e  n o t  b e i n g  m e t .  
I n  o r d e r  t o  b e g i n  t o  a s s e s s  s t o c k s  w i t h  r e s p e c t  t o  s p a w n -
i n g  t a r g e t s  t h e  f o l l o w i n g  d a t a  a r e  n e e d e d :  
B a s e l i n e  d a t a :  A s  s t o c k / r e c r u i t m e n t  d a t a  w i l l  n o t  b e  
a v a i l a b l e  f o r  e a c h  r i v e r  f o r  w h i c h  t a r g e t s  a r e  t o  b e  s e t ,  
i t  w i l l  b e  n e c e s s a r y  t o  a p p l y  o p t i m a l  e g g  d e p o s i t i o n  r a t e s  
f r o m  a  l i m i t e d  n u m b e r  o f  e x p e r i m e n t a l  r i v e r s  t o  o t h e r  
r i v e r s ,  p r o v i d e d  t h a t  e q u i v a l e n c e  o f  p r o d u c t i v i t y  a n d  
e c o l o g i c a l  c h a r a c t e r i s t i c s  c a n  b e  r e a s o n a b l y  a s s u m e d .  
R a n g e s  o f  f r e s h w a t e r  p r o d u c t i v i t y  a r e  k n o w n  f o r  m a n y  
m o r e  r i v e r s  t h a n  s t o c k / r e c r u i t m e n t  r e l a t i o n s h i p s ,  e n a b l i n g  
t h e m  t o  b e  p l a c e d  i n t o  g r o u p s .  I t  w i l l  a l s o  b e  n e c e s s a r y  
t o  m e a s u r e  o r  e s t i m a t e  t h e  t o t a l  a r e a  o f  u s a b l e  s a l m o n i d  
h a b i t a t  i n  e a c h  r i v e r ,  s u c h  t h a t  o p t i m a l  t a r g e t s  c a n  b e  
e x t r a p o l a t e d  f o r  w h o l e  r i v e r  s y s t e m s .  D i f f e r e n t  t a r g e t  e g g  
d e p o s i t i o n  r a t e  v a l u e s  w i l l  n e e d  t o  b e  a p p l i e d  t o  l a c u -
s t r i n e  a n d  r i v e r i n e  h a b i t a t s .  
I t  i s  r e c o m m e n d e d  t h a t  a  s t a n d a r d i s e d  m e t h o d  o f  e x p r e s s -
i n g  t a r g e t s  s h o u l d  b e  a d o p t e d ,  s u c h  t h a t  t h e s e  a r e  
c o m p a r a b l e  a m o n g  r i v e r s .  T h e  S t u d y  G r o u p  a g r e e d  t h a t  
t a r g e t  e g g  d e p o s i t i o n  r a t e s  s h o u l d  b e  e x p r e s s e d  a s  
n u m b e r s  o f  e g g s  p e r  s q u a r e  m e t r e  o f  u s a b l e  h a b i t a t .  
R i v e r  t a r g e t s  s h o u l d  b e  e x p r e s s e d  e i t h e r  a s  t o t a l  n u m b e r s  
o f  e g g s  r e q u i r e d  b y  e a c h  r i v e r  s y s t e m ,  o r  m o r e  s i m p l y  a s  
t h e  r e q u i r e d  n u m b e r s  o f  s p a w n i n g  f i s h  ( p o s s i b l y  f o r  e a c h  
s e a  a g e  g r o u p ) .  
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Annual assessment data: For rivers where targets have 
been established, it will be necessary to assess the 
numbers of potential spawning adults. These can be 
estimated directly from traps or counting fences or 
indirectly from tag and recapture data. From these, 
estimates of ova deposition can be derived using fecund-
ity measurements applied to the sex ratio, separately for 
each sea age group. 
In order to provide meaningful data, the number of 
monitored rivers would need to be increased, and this 
would have resource implications outside the remit of the 
Study Group. It should, however, be noted that the 
parameters required for this type of assessment comprise 
only annual data on spawning escapement and biological 
composition of potential spawners. As significant factors 
affecting stocks at a national level (such as acidification 
or increased natural marine mortality) are likely to be 
felt among many rivers, it would only be necessary to 
monitor relatively few rivers nationally to detect signifi-
cant trends with respect to targets. It should be possible 
to set provisional targets for several river types based on 
currently available information, but it should be 
emphasised that resources should continue to be made 
available towards refmement of target assessment 
methodology and more importantly into reasons why 
targets may not be met in many stocks. 
The Study Group recommended that a workshop be held, 
to consider available evidence that might be used to set 
stock targets and to identify what further data are 
necessary to implement assessment of stock status with 
respect to targets. 
3.5 Causes of Apparent Reduced Survival of 
Salmon in Recent Years 
In recent years there has been growing concern that 
marine survival of Atlantic salmon has been decreasing. 
This has been fuelled mainly by the observation in some 
countries that catches have decreased. However, other 
factors such as freshwater production and conditions in 
the fisheries need to be taken into consideration. The best 
data available to answer this question comes from the 
relatively small number of monitored stocks for which 
survival of wild or hatchery reared smolts to homewaters 
is available. 
The Study Group considered the likely effects of factors 
operating at different stages in the marine phase of the 
life cycle. It was recognised that changes in return rates 
of stocks over a wide geographic area were likely to 
indicate factors operating in the sea rather than during 
the freshwater phase. Factors reducing the survival of 
post-smolts early in the marine phase would affect the 
numbers of both 1SW and MSW fish returning in 
succeeding years. Factors operating later could affect 
only one sea age group. The period in which survival 
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was affected might also be seen by comparing changes in 
tag return rates in distant water fisheries and home-
waters. Finally, environmental influences in homewaters 
may affect the ability of fish to enter freshwater quickly; 
delayed fish might suffer increased mortality. 
Smolt survival estimates from UK (Northern Ireland) 
indicate that survival to coastal return of wild 1SW fish 
from the 1989 smolt year was below the previously 
observed range but improved considerably for the 1990 
smolt year class. Data for the Burrishoole show low 
smolt survival for 1989 but improved for 1990 for both 
wild and hatchery smolts. However, Norwegian data 
from the R.Imsa indicate that smolt survival to 1SW 
returns was poor for the 1990 and 1991 smolts; changes 
in survival to 2SW are more difficult to assess because 
of the variability of the annual estimates, which tend to 
be based on few returns. A similar pattern is seen in the 
North Esk (UK (Scotland)). There was poor survival, 
relative to previous years, for both the 1989 and 1990 
smolt year classes in terms of 1SW returns. Returns as 
1SW fish from the 1991 smolt year class were still low 
but higher than in the previous two years. In Iceland, 
survival to 1SW returns in 1991 was high in comparison 
with the previous two years. 
It, therefore, appears that salmon stocks over a wide 
range in the north-east Atlantic have experienced reduced 
survival of the 1989 smolt year class. Survival of the 
1990 smolt year class has been low in most, but not all, 
areas. However, there are now indications from 1SW 
returns in 1991, that survival may be increasing again. 
Given that recent reduced smolt survival has been 
observed in three out of the four countries where esti-
mates are available, that both 1SW and 2SW returns are 
affected and that none of these countries are thought to 
have problems with freshwater productivity, it would 
seem that the cause of reduced survival is a marine 
problem that occurs at a stage between entry into the sea 
and the first sea winter. 
The cause of the reduced survival is unclear. The Study 
Group noted the work ofFriedland and Reddin (in press) 
that suggested good correlations between salmon catches 
in Europe and the available area of marine habitat within 
certain temperature ranges. There is also some 
hydrographical information available from Iceland 
relating to the observed pattern of survival of ranched 
fish. This suggests that during the years where 1SW 
returns were poor, sea conditions were unusual, with 
cold East Greenland currents dominating North Icelandic 
waters rather than warmer Gulf stream currents. It is 
interesting to note that capelin catches also correlated 
with the prevailing hydrographic conditions, suggesting 
that capelin stocks may have been affected by the same 
factors as salmon. 
The Study Group also noted that several countries had 
recorded unusually dry weather in some recent years. 
This was known to have affected salmon movements into 
freshwater in some areas. As a result, catches were 
affected in many rivers although, in some, adequate 
numbers entered the rivers late in the season and 
spawned successfully. In the absence of spawning 
targets and stock counts in most areas, it is not possible 
to assess the extent of the problems arising in recent 
years. 
4 FISHERIESINTHENORTH-EAST ATLAN-
TIC COMMISSION AREA 
4.1 Description of the Fisheries at Faroes 
4.1.1 Gear and effort 
Gear in use in the Faroese fishery did not change in the 
1992. 
The fishing effort was greatly reduced in the 1991/1992 
season due to the buy-out of the Faroes quota by various 
interested parties for the years 1991-1993. Only one 
research vessel operated during the fishing season, under 
the direction of the Faroese Fisheries Laboratory. A total 
of 52 sets was fished by this vessel during 6 trips in the 
1991/1992 season. 
4.1.2 Catches and discards 
The research fishery followed very much the normal 
pattern of previous seasons, beginning close to the 
islands and moving in a north-easterly direction out to 
the fishery limit during the season (Figure 4.1.1). The 
total catch in the 1991/1992 season was 31 t and the 
preliminary catch for the calendar year 1992 was 23 t, 
all catches being by the research fishery (Tables 4.1.1 
and 4.1.2). The catch in number by month is given in 
Table 4.1. 3. As in the last two seasons, the weather in 
January was very bad. 
All salmon caught were measured, and the discard rate 
from each trip is given in Table 4.1.4, which also 
includes other parameters sampled in the research 
fishery, such as scale samples, number of finclipped 
salmon and tagged fish. A total of 8,927 fish was 
measured of which 782 were less than the permitted 60 
cm total length. The discard rate from the catch ranged 
from 2.5 to 15.7%, and the overall estimate was 8.8% 
(Table 4.1.4). This value is within the range observed 
since the 1982/1983 season (Table 4.1.5). As noted in 
the two preceding seasons (Anon., 1992b) the proportion 
of discards tends to decline as the season progresses. 
4.1.3 Catch per unit effort 
The catch in number (divided by 10) by statistical 
rectangle is shown in Figures 4.1.2 to 4.1.6. The catch 
in number per 1000 hooks (CPUE) is shown in Figures 
4.1. 7 to 4.1.10 and for the whole season in Figure 
4.1.11. As in the last few seasons, the CPUE in the first 
part of the season was very high and as in 1988/1989 it 
remained high during February and March and dropped 
off in April (Table 4.1.6a). In the 1991/1992 season no 
fishery took place outside the Faroes EEZ (Table 
4.1.6b). 
It should be noted that the overall CPUE of 79 salmon 
per 1000 hooks for the 1991/1992 season is the highest 
on record since the 1981/1982 season (Table 4.1.6a). 
One reason for this might be the fact that the research 
vessel M/S "Polarlaks" has been one of the best vessels 
in the salmon fishery in previous seasons. However, as 
only one vessel was operating, it would not have had the 
opportunity to benefit from receiving information from 
vessels fishing in other areas to enable it to find the best 
fishing areas. In this case several vessels spread over the 
area would have a higher chance of spotting areas with 
good catches than just one vessel. If, on the other hand, 
the reduced exploitation in the fishery resulted in 
increased concentrations of salmon within the Faroes 
EEZ compared with previous years, more salmon would 
be available to the single vessel, thereby increasing the 
catch and the CPUE. A third, and possibly the most 
likely explanation, could be the high number of reared 
salmon observed in the Faroes area in the 1991/1992 
season. As much as 37% of the salmon caught were 
estimated to be of reared origin (Jacobsen et al., 1992), 
and samples from the 1990/1991 and 1989/1990 seasons 
also indicate similar numbers of reared fish in the Faroes 
area. The presence of high numbers of reared salmon in 
the Faroes catch could mask a decline in the wild stock 
in the area. 
4.1.4 Biological composition of the catch 
Production of farmed salmon in the north-east Atlantic is 
shown in Table 5 .1. When assessing salmon fisheries and 
wild salmon stocks, it is important to estimate the farmed 
and ranched component. If a high proportion of such fish 
is present, but is not accounted for, the catches of wild 
salmon will be overestimated and the size and status of 
the wild stocks will be masked. There is direct evidence 
that salmon that have escaped from Norwegian farms are 
caught in the long-line salmon fishery north of the Faroes 
(Hansen et al., 1987), and recent observations have 
shown that escaped reared fish are numerous in catches 
in these areas (Jacobsen et al., 1992). As a part of the 
sampling programme of Atlantic salmon in the long-line 
fishery at Faroes, fish were examined in order to 
estimate the occurrence of reared salmon in the fishery. 
Material was available from February 1990, December 
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1990, December 1991 and February, March and April 
1992 (Table 4.1. 7). In the majority of the fish sampled, 
body length (fork length) was recorded to the nearest cm. 
Identification was carried out by scale analysis (Lund et 
al., 1989; LundandHansen, 1991)In31 fish(5% ofthe 
total number examined) it was not possible to judge if the 
fish were reared or wild; in the analysis these fish were 
taken to be wild. 
In all samples, reared salmon were observed in relatively 
high frequencies (Table 4.1. 7). Both in February and 
December 1990, more than 40 percent of the fish 
examined were estimated to be of reared origin. During 
the 1991/1992 fishing season, when sampling occurred 
over a large part of the fishing season, the average 
proportion of reared salmon was 37%. This season, the 
estimated proportion of reared fish was significantly 
lower in March and April (25-28 %) than earlier in the 
season (36-48 %)(X2-test, P < 0.01). The methodology 
used to discriminate between wild and reared fish tends 
to underestimate the proportion of reared fish, in 
particular those escaped at the freshwater stage, or at an 
early marine stage (Lund et al., 1989; Lund and Hansen, 
1991). Thus, potential error classification is directed 
towards reared fish being classified as wild rather than 
vice versa. It is not thought that these are fish that have 
been deliberately released because tagging programmes 
have shown that such fish contribute relatively little to 
the fishery. 
The high frequency of escapees from fish farms at 
Faroes is in the same order of magnitude as in Norwe-
gian home water fisheries. In 1989, 1990 and 1991 the 
average proportions of farmed salmon in fisheries on the 
outer Norwegian coast were estimated to be 45, 48 and 
49%, respectively, whereas in fjord fisheries the corre-
sponding proportions were 14, 15 and 10% (Lund, 
0kland and Hansen, 1992). The reason for this differ-
ence is that a large proportion of escaped farmed salmon 
enter fjords and rivers after the fishing season has 
closed. In a single salmon fishery in western Scotland, 
Webb and Youngson (1992) estimated that 22% of the 
catch were of reared origin. Because this value was 
based on morphological data alone, it cannot be com-
pared directly with the values obtained in Norway. 
Research carried out in Norway indicates that in most 
cases escaped farmed fish return as adults to the area 
from where they escaped (Hansen and Jonsson, 1991). 
The high proportion of farmed salmon in the Norwegian 
home water fisheries combined with the fact that Norway 
accounts for the m~or production of farmed salmon in 
the Atlantic, strongly suggest that most farmed salmon 
occurring in the Norwegian Sea are of Norwegian origin. 
It is also reasonable to assume that farmed fish escaping 
from cages in Scotland, Faroes and Ireland also 
contribute to the Faroese fishery. 
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To examine whether the presence of reared salmon affect 
the description of the composition of the catch, some 
biological characteristics of wild salmon obtained from 
scale samples were compared with those of reared fish. 
Age was determined by scale analysis in accordance with 
conventional rules described in Anon. (1984a) and smolt 
lengths were estimated by linear back -calculation. In 
reared fish, age and smolt length calculation may 
frequently be complicated by a diffuse transition between 
the freshwater and sea zones of the scale confusing the 
position of the last winter-band in freshwater (Lund and 
Hansen, 1991). When this occurred, the estimation was 
based on the minimum value. Back-calculation of smolt 
size was carried out with some of the scales taken from 
wild fish (the samples from 1990 and a sub-sample from 
February 1992). 
In samples from all three seasons, the wild fish were 
significantly larger than the reared fish (Mann-Whitney 
U-test, p < 0.01). There also appear to be significant 
differences in size within all sea-age groups compared 
(1-3)(Mann-Whitney U-test, p<0.01) (Figure 4.1.12). 
Reared 1SW fish were significantly larger than wild 1SW 
fish, whereas among the 2SW and 3SW groups, the wild 
fish were larger. However, although the sea age of 
ranched fish are usually aged correctly, misinterpretation 
of sea-age may be common in salmon reared in sea pens 
(Lund and Hansen, 1991). This may explain the exten-
sive size overlap between the sea-age groups in reared 
fish. It is possible that the sea-age composition of the 
reared fish is actually similar to the wild fish but their 
growth is different. 
Among the reared fish, 12 out of 240 individuals (5.0%) 
were less than 57 cm in fork length, and thus discarded, 
whereas among the wild fish 13 out of 356 fish (3.7%) 
were discarded. This difference is not significant 
(p > 0.05). The size distribution of wild and reared fish 
in samples taken in 1991/1992 are shown in Table 4.1.8. 
Sea age distribution 
The sea-age of the reared and wild fish interpreted from 
scale reading also differed significantly (Figure 4.1.13) 
(Mann-Whitney U-test, P<0.001). However, in both 
categories, the majority of the fish were 2SW salmon, 
accounting for 85% of the wild fish and 70% of reared 
fish. 1SW fish, on the other hand, appeared from the 
scale reading to be more numerous among the reared fish 
(25%). Thus, the estimated average sea-age of reared 
fish was lower (1. 8 years) than for the wild fish (2.1 
years). However, this difference may reflect errors in the 
reading of the reared fish scales. 
The sea age composition of the total catch has been 
estimated on the proportion of the catch thought to be of 
wild origin. The division of the catch into wild and 
reared components was based on the four samples of 
scales examined (Table 4.1. 7). The sea-age composition 
of the wild component was based on the age composition 
of the wild components of each sample (Table 4.1. 9) and 
are shown in Table 4.1.10. In comparison to previous 
seasons (Table 4.1.11), there was an increase in the 
proportion of 3SW fish in the catch and a consequent 
decrease in the proportion of 2SW fish. However, it was 
noted that no correction had been made to the previous 
years' data to account for reared fish; this may have 
resulted in a significant error in estimating the age 
composition of the catch using either scale readings or a 
length split. 
Weight distribution 
The weight composition of the catch is only available for 
wild and reared fish combined (Table 4.1.12). This 
confirms the increase in the proportion of large ( > 5 kg) 
fish relative to the previous seasons. 
Smolt age distribution 
In the pooled samples, the smolt age (estimated from 
scale reading) of the reared fish was significantly higher 
than for the wild fish (Figure 4.1.14) (Mann-Whitney U-
test, p < 0.001). The mean smolt age of the wild fish was 
2.6 years (range 1-5 yrs), while it was 3.3 years for the 
reared fish (range 1-7 yrs). However, in commercial 
rearing of Atlantic salmon, smolts are exclusively 1 or 2 
years old. The high smolt age readings from the scales 
are consistent with previous evaluations of scale inter-
pretation of reared fish, which exhibit false winter-bands 
(Lund and Hansen, 1991). This error in the smolt age 
reading of farm escapees will bias the estimates of smolt 
age composition of the total catch if it is not accounted 
for. Table 4.1.13 gives estimates for wild fish alone in 
1991/1992. These data give a similar smolt age composi-
tion of the catch to previous seasons; however, no 
account has been taken of the possible presence of 
farmed fish in samples in previous years, which will 
have resulted in some smolt ages being overestimated. 
Smolt size 
The range of variation in the back -calculated smolt 
lengths was far greater in reared fish (9-41 cm) than in 
the wild fish (8-19 cm) (Figure 4.1.15), and the average 
smolt length was significantly higher in reared fish (21.9 
cm) than in wild fish (12.8 cm) (Mann Whitney U-test, 
p<0.001). The production of large smolts is often a 
production goal in commercial rearing. 
4.1.5 Origin of the catch 
The distribution of tag recoveries in the Faroes fishery 
for the period 1981/1982 to 1991/1992 is given in Table 
4.1.14. In 1991/1992 tags were recovered principally 
from Irish salmon originating from Shannon River 
hatchery releases. As the overall release of this particular 
group was large (320,000) and tags of Irish origin are 
recovered regularly from the Faroes fishery, this number 
of tags is not unexpected. 
Individual tags were also recovered from 3 rivers in UK 
(England and Wales) and 2 rivers in UK (Scotland). 
One French origin tag was recovered in the Faroes 
fishery in the 1991/1992 season. This is the first French 
micro tag recovery, although Carlin tags have been 
recovered in the past. 
Table 4.1.15 shows the derivation of raising factors for 
the 1984/1985 to 1991/1992 fishing seasons, and Table 
4.1.16 gives an estimate of the total number of microtag-
ged salmon killed (including discards) in the Faroes by 
sea age class and catch rates per 1,000 fish tagged. 
These catch rates were much lower than previously 
recorded due to the reduction in fishing effort and lower 
catch in the fishery. 
The total number of external tags recovered in the Faroes 
fishery in the 1991/1992 season is shown in Table 
4.1.17. Due to the lower catch in the experimental 
fishery, the number of external tags recovered was also 
lower than in previous years. 
The Study Group noted at their last meeting that the 
external tag recoveries should be validated and fmalised 
before the 1993 meeting in order to compare the catch 
rates per 1,000 released with data from the microtag 
recovery programme. Where possible this has been 
carried out. These values are presented by country of 
origin in Tables 4.1.18, 4.1.19, and 4.1.20, and 
summarised in Table 4.1.21 and Figure 4.1.16. 
The data confirm previous observations on the relative 
catch rates at which stocks from different countries were 
represented in the fishery. All sets of data indicate a 
decline in the catch rate reflecting the drop in catch at 
Faroes in 1991/1992. 
4.1.6 Exploitation rates in Faroese fishery 
The calculation of exploitation rates in the Faroese 
fishery on several stocks from Norway, Sweden and UK 
(Scotland) is shown in Tables 4.1.21 to 4.1.26 and the 
results are summarised in Table 4.1. 27. 
The exploitation of hatchery stocks from the Drammen 
(Norway) and Lagan (Sweden) have shown similar 
changes with levels being quite low in the 1986/1987 and 
1987/1988 seasons and higher in 1989/1990 and 
1990/1991. Also the exploitation on the Imsa stocks 
(wild and hatchery) increased in 1989/1990 and 
1990/1991 compared with the preceding years. The 
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exploitation rates on wild fish from North Esk have been 
lower in the last five years than previously. 
Exploitation rates in 1991/1992, after the cessation of the 
commercial fishery, were below 5% for all stocks. This 
was considerably lower than the average for the preced-
ing five-year period. The exploitation on the Norwegian 
Drammen and Imsa hatchery 2SW fish decreased from 
an average of 21% and 23% to 2% and 1%, respective-
ly. 
4.2 Description of Homewater Fisheries 
4.2.1 Long-term changes· in effort 
In order to provide a picture of management measures 
taken to control effort in homewater fisheries, the Study 
Group compiled lists of the numbers of gear units used 
or licensed each year (over the past 10-25 years) by 
country and gear type (Table 4.2.1a + b and Figures 
4.2.1a to c). It must be emphasized that these data 
cannot be used to estimate CPUE and may not be 
comparable between countries (for example, a drift net 
unit in Norway will be less than 100 m while in other 
countries it may be several times this length). 
Finland: In both recreational and commercial fisheries 
there has been an increase in the number of gear units 
used over the past 10 years. 
France:The number of rod and line licences issued has 
decreased since the early 1980s. The number of 
commercial freshwater net licences has declined since 
1989 following the introduction of quotas on catches in 
1987 although it is still greater than in the early 1980s. 
Licences issued for the commercial fishery in the Adour 
estuary show a decline in the last 10 years. However, it 
is felt that these figures overestimate the actual number 
of licences being used. 
Ireland: The number of drift-net licences issued 
increased from the 1960s to peak in 1973. Since then the 
number of all commercial licences has decreased stead-
ily. The number of rod and line licences issued shows an 
increase in the latter part of the series. 
Norway:The numbers of bag and bend net units recorded 
annually in Norway show opposite trends, the number of 
bag nets decreasing by a factor of 5.5 to the year 1988, 
and the number of bend nets increasing by a factor of 2. 
This reflects the greater ease of operation of bend nets as 
opposed to bag nets with the introduction of modem 
materials. Since 1989, when restrictions were introduced 
in the bend net fishery, there has been a slight decrease 
in the number of bend nets and an increase in the 
number of bag nets. Drift net licences were introduced 
in 1979 and, from this year to 1988, the number of nets 
decreased by a factor of 1.5; their use was banned in 
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1989. The number of lift nets fished decreased by a 
factor of 7 over the period 1966 to 1990. 
Sweden: About 80% of the coastal catch is taken by bag 
nets. The number of bag nets fished between 1980 and 
1990 ranged from 70 to 80. The 1993 figure is about 65 
bag nets. 
UK (England and Wales): There has been a decrease in 
the number of all net type licences issued over the past 
10 years, the main reduction being in the number of 
licences for hand-held nets. 
UK (Scotland): Data providing an index of effort for 
Scotland, by month and annually, for both the net and 
cobble and fixed engine fisheries were provided for the 
years 1982 to 1991. These figures were derived from the 
reported number of minimum and maximum crews 
fishing in the case of the net and cobble fishery and from 
the minimum and maximum number of traps fished in 
the case of the fixed engine fisheries. They do not 
represent an absolute value of effort but provide an 
index. For both types of fishery, effort is greater in the 
summer months when the 1SW fish are available to the 
fisheries and has decreased over the past 10 years. Buy-
outs of net fisheries in recent years and a perceived low 
abundance of salmon are possible explanations for this 
trend. 
UK (Northern Ireland): Total net licenses issued have 
declined by 36% over the last 10 years. This is mainly 
accounted for by reductions in the draft net fishery. 
The data available from Norway, UK (England and 
Wales) and UK (Scotland) all indicate a decrease in the 
numbers of gear units used. In Norway, the decrease has 
been particularly marked with the closure of the drift net 
fishery in 1989. In Ireland, effort in commercial fisheries 
appears to have decreased while rod licences increased. 
4.2.2 Gear and effort changes in 1992 
There were no reported changes in the fishing methods 
and gear used in 1992 for any countries. However, new 
regulations were introduced in some countries and a new 
national rod licensing scheme was introduced in UK 
(England and Wales). Generally, effort reflected the 
perceived low abundance of salmon. 
Ireland: No changes were reported in gear usage in 
general, but extensions to the fishing season were granted 
for draft net fisheries on 8 rivers (7 extended for 5 days 
and 1 extended for 2 days) and for rod fisheries in 5 
rivers (extended by two weeks each). A by-law intro-
duced in 1990 restricting the areas and seasons for 
commercial drift netting in the Western Region was 
maintained for 1992. This by-law was principally aimed 
at protecting sea trout but also allowed more salmon into 
rivers. 
Norway: All salmon fishing was prohibited in the R. 
Vosso and some minor limitations were introduced in the 
Sognefjord and Osteroy areas. 
Sweden: New regulations introduced in 1992 for all 
Swedish west coast fisheries for salmonids standardised 
the closed season at 16 September to 28 February. As 
before, there are zones around river mouths where 
fishing is prohibited or restricted. Bag nets remain the 
primary fishing gear although set gill nets may be used 
between 20 June and 20 July. The closed season for the 
rod and line fishery was also standardised from 15 
October to 28 February. In Svinesund, the boundary area 
with Norway, new regulations set the closed season at 16 
August to 9 May. During the open season bag nets and 
set gill nets may not be operated from 6 pm Friday to 6 
am Monday. 
UK (Northern Ireland): The number of fishing licences 
issued in 1992 (232) was slightly lower than the 1991 
figure (239), although overall effort was higher than in 
the previous year. In the Foyle fishery area, the season 
started one week earlier than usual and finished one 
month earlier than usual. The management policy of 
variable early closure in response to counter-based 
measures of escapement has been suspended. In future, 
the commercial netting season will stop on the last day of 
July. The angling season in the R. Bush has been 
extended by 2 weeks to 15 October. 
UK (England and Wales): A new national rod licence 
was introduced enabling all anglers to fish for migratory 
salmonids subject to local access regulations. Netting 
restrictions on the River Camel (southwest region) ceased 
following a 3-year rehabilitation scheme. In the southern 
region, a net fishery on the R.Itchen was operated 
exclusively by the NRA to provide fish for tracking 
purposes. Also, in the south-west region 2 seine net 
licences were not renewed for Rivers Taw, Torridge and 
Tavy. Anglers had mandatory bag limits on the Taw and 
Torridge. 
UK (Scotland): Regulations were introduced in three 
districts (Tay, U gie, and Girvan) prohibiting the use of 
prawns and shrimps as bait. The rod fishing season on 
the Findhorn Salmon Fishery District was reduced by 6 
days. Lawful salmon netting methods were defined. 
4.2.3 Catches and catch per unit effort 
Revised estimates of total nominal catches by country for 
the 1991 fishery, and provisional estimates for the 1992 
fishery, were available (Table 2.1.1) It should be noted 
that catches of ranched fish and fish farm escapees are 
included in these figures (see Section 4.2.4). The figure 
given in 1992 for UK (Scotland) is incomplete, and the 
data for Norway, UK (Northern Ireland), UK (England 
and Wales) and Iceland are provisional. CPUE data were 
available for UK (England Wales) (Table 4.2.2) and 
Finland (Table 4.2.3). 
The total catch figure available to the Study Group for 
the 1992 fishery was 3,249 t, 15% up on the 1991 figure 
but considerably lower than the previous 5 and 10 year 
averages (Table 2.1.1). All countries, with the exception 
of UK (England), Norway and Russia, had greater 
catches than in 1991. The 1992 catches for Finland, 
Iceland, UK (Northern Ireland) and Sweden were also 
greater than both the previous 5 and 10 year averages. 
Specific information was provided as follows: 
Finland: The 1992 catch and CPUE (Table 4.2.3) were 
the highest since the mid-1970s. This is believed to be 
partly attributable to the coastal netting restrictions 
introduced in Norway and to high flows which prevented 
Norwegian salmon weir fishing in the lower part of the 
Teno River. 
France: The catch was 54% up on the 1991 figure 
although close to the 5 but below the 10-year averages. 
50% of the catch was taken in the southwest of France 
which had a good year. This pattern may be explained by 
a combination of dry weather and reduced fishing effort 
which occurred in all regions with the exception of the 
southwest. 
Iceland: The total catch increased by 17% from the 
previous year. The average increase in the sports catch, 
primarily in the grilse component, was about 30%, but 
on the northeast coast where catches had been depressed, 
it was about 100%, mostly in the 1SW component. 
Ireland: The catch in 1992 was much improved over 
1991 which was the lowest recorded in the period 1960-
1991. However, the 1992 catch was 28% less than the 
previous 5-year average. It was generally perceived that 
good numbers of salmon were in the fisheries but 
continuing naval protection may have reduced the overall 
number of fish being landed, particularly in the northern 
region. 
Norway: The total catch was the lowest recorded for 
more than 30 years, probably reflecting the effects of the 
regulations introduced in Norway in 1989 and a reduced 
abundance of fish. 
Russia: The total catch was the lowest recorded since 
1922, reflecting a perceived low abundance and the 
effects of limiting the commercial catch to promote the 
development of the sport fishery. 
Sweden: The catch in 1992 increased for the third year 
in succession and was the second highest on record. Dry 
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weather conditions resulted in an increased coastal catch 
but a decreased river catch. 
UK (England and Wales): Following a succession of 
unusually dry years (1989-1991), most parts of England 
and Wales experienced much better weather in 1992. 
Although conditions for fish movements were improved, 
the effects on catches were variable with those in parts 
of the southwest showing a very marked increase while 
those in the north were generally reduced. CPUE has, 
however, continued to decline in most areas (Table 
4.2.2). 
4.2.4 Composition of the catch 
The national salmon catches for several Northeast 
Atlantic countries are summarized in Table 2.2.1. The 
age classes are separated both by scale analysis and by 
separating weight distributions in the catches. Specific 
information on age composition was summarized for the 
following countries. 
France: The overall proportion of lSW fish (48% in 
numbers) in the catch was close to the mean of the last 
5 years. 
Iceland: There was an increase in the lSW component 
compared with 1991, especially in northeastern Iceland. 
The average size of lSW fish was higher than in the 
previous year and the sex ratio in lSW fish was fairly 
even. 
Nonvay: Catches in Norway were the lowest on record 
and slightly lower than for the previous three years. 
There was a slight reduction in the lSW component. 
Russia: As in the 1989-1991 period, !SW fish dominated 
the catches (72.5%). The decrease in MSW salmon was 
primarily due to the depressed state of these stocks that 
have high proportions of MSW fish. 
UK (Scotland): The proportion of the reported catch 
classified as lSW fish was greater than in 1990 and 
1991, but similar to that observed in the 1985-1989 5-
year period 
4.2.5 Origin of the catch 
Table 4.2.4 indicates the origin of the catch in each 
country based on recoveries of tags over a number of 
years. The table has been updated for 1992 to include 
any previously unreported occurrences of non-national 
origin tags in homewater water catches and any new 
records in 1992. Double crosses indicate the principal 
component of the catch and single crosses represent other 
stocks contributing regularly to the tag recoveries. Rare 
recoveries of one country's tags in another country's 
catches are indicated by dashes and are assumed to 
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indicate very minor contributions to the catches. It must 
be noted that the table may reflect the relative size of the 
national catches and does not imply the proportion of the 
stock from a given country which is taken in another 
country's catches. In some cases, although the majority 
of the catch in a given country may originate from that 
country, the contribution from rivers in adjacent coun-
tries may be substantial. Countries with small stocks are 
not likely to contribute significant numbers of fish to 
fisheries which mainly exploit fish from other larger 
stocks . However, the actual numbers of the smaller 
stock which are taken in the fishery may be high relative 
to the total size of this small stock. 
There is an obvious area of exchange between most 
adjacent fisheries with the possible exception of the 
Russian fishery and the French fishery which are at the 
outer limits of the range of the north-east Atlantic 
salmon. The Study Group noted that this type of analysis 
gave very little information on how national stocks are 
exploited by different countries including the country of 
origin. A similar table incorporating weights of stock 
contributing to each national catch would provide a better 
assessment of the mixed homewater fisheries and this 
should be incorporated as part of the overall assessment 
of salmon stocks in the north-east Atlantic. It was felt 
that sufficient information was available to make, at the 
very least, an estimate of the contributions of non-
national origin stocks to national catches in the same way 
that the Faroese mixed stock fishery was currently being 
assessed. The Study Group recommended that an attempt 
be made to produce such a table in 1994. 
Table 4.2.5 shows the estimated contributions of ranched 
and farmed fish to national catches in recent years. In 
this context ranching is defined as the release into the 
wild of reared smolts with the intention of attempting to 
harvest all of the returning adults. Releases of reared 
fish to enhance wild stocks or compensate for lost wild 
production are, therefore, included in wild production. 
However, it is acknowledged that some fish released for 
enhancement may not contribute to spawning for various 
reasons; in this respect they are similar to ranched fish. 
Ranching is carried out on a large scale by Iceland. 
Ranched fish comprised 76% of the total catch in 1991 
and 70% in 1992. In addition 14 t in 1991 and 24 tin 
1992 of the Swedish catch were made up of fish which 
had been released but were not expected to contribute to 
wild spawning populations. Small-scale ranching for 
research purposes is carried out from the R. Bush, UK 
(Northern Ireland) and at several sites in Norway. 
Ranching to enhance the rod fishery is carried out from 
the R. Burrishoole, Ireland. In this case only limited 
numbers of ranched fish have been allowed upstream to 
supplement wild spawning stocks. 
Farmed fish make a significant contribution to the 
catches of Norway, Faroes and UK (Scotland). The 
proportion of farmed fish in Norwegian catches have 
remained relatively stable in the period 1989-1992 (Table 
4.2.6). The proportion of farmed fish in freshwater 
catches is much lower than in catches at sea because 
reared fish enter freshwater later than wild fish, many of 
them outwith the season. 
In UK (Scotland), sampling in 1990 indicated that most 
of the reared fish caught in the fisheries had escaped or 
been lost from sea cages. In 1991 and 1992, however, 
sampling on the west coast revealed that most of the 
farm-origin fish were derived from losses or releases of 
smolts or parr. On the east coast, where the incidence of 
farm escapees was low, most of the farm-origin fish 
were adult escapees. 
While farmed fish are present in most other countries 
except Russia, France and UK (England & Wales), the 
exact contribution is not known. Levels of between 7 and 
20% farmed fish have been reported from some catches 
in regional fisheries (coastal and estuarine) in Ireland. In 
most other countries, farmed fish are thought to form 
only a very minor (or negligible) part of the catch. 
The Study Group recommends that countries should 
attempt to estimate the numbers and stages of fish farm 
escapees in each year. 
4.2.6 Exploitation rates in homewater fisheries 
Tables giving exploitation rates on stocks from the 
Rivers Drammen, Imsa, Bush and North Esk stocks are 
shown in Tables 4.1.21 to 4.1.26 and 4.2.7. The 
exploitation rates in homewaters for these and a number 
of other stocks are summarised in Tables 4.2. 8 and 
4.2.9. 
A comparison of exploitation patterns for different stocks 
does not show any obvious similarities, except that 
hatchery stocks are often more heavily exploited than 
wild stocks. This is the case even when wild and reared 
fish originate from the same stock, as is the case for the 
R. Bush and R. Imsa stocks. 
The levels of exploitation in 1992 seemed to be about 
average in most cases, except for the Russian River 
Ponoy where exploitation was reduced. Exploitation rates 
on the three Russian rivers shown in Table 4.2.9 are 
adjusted by altering the proportion of days on which fish 
caught in traps on the rivers are released or killed. In 
1991 and 1992, it was decided to reduce the exploitation 
rate in R. Ponoy in order to increase spawning stocks 
and make more fish available for the developing recre-
ational fishery. 
An illegal fishery of considerable magnitude occurs in 
many of the Russian rivers. The illegal fishery was 
estimated to catch 15% of the spawning stock in R. 
Varzuga, 25% in R. Pechora and 26% in R. Umba. 
There is no clear sign that the illegal fishery is changing 
in size from year to year. 
4.2. 7 Management measures in Norway 
Full details of the management measures introduced in 
Norway in 1989 are given in Anon. (1990), Appendices 
2 and 3. 
The impact of the measures on catches in Norwegian 
homewaters between 1989 and 1992 is shown in Table 
4.2.10 and Figure 4.2.2. In the period 1982-1988 the 
nominal catch of salmon fluctuated between 1,076 t and 
1,623 t. Since 1989, it has decreased to 850 t to 980 t, 
probably as a result of the new management measures. 
Since 1989, the marine catches of salmon have varied 
between 423 t and 488 t, much lower than for 1982-1988 
when catches varied between 841 and 1,324 t. The catch 
in the marine salmon fisheries, excluding drift netting, 
was close to the average for this period. 
It is likely that the ban on driftnetting in 1989 has 
resulted in a larger number of salmon being available to 
other marine homewater fisheries. The additional 
regulations of these fisheries have probably resulted in a 
substantial increase in freshwater escapement suggested 
by increased catches in freshwater despite the fact that 
freshwater fisheries have also been regulated by extend-
ing the annual closed time and that fishing for salmon 
has been totally banned in several rivers. Between 1989 
and 1992, the freshwater catch accounted for 45% to 
50% of the total nominal catch, annually, compared to 
between 18% and 27% over the years 1982-1988. 
Increased freshwater escapement is also suggested by the 
reduction in marine exploitation rates on most compo-
nents of the R. Imsa stock during 1989-1992. This was 
not evident for the R. Drammen stock, because drift net 
exploitation on this stock has always been low. 
The frequency of net-marked salmon entering a river will 
also give information about changes in netting effort on 
the migration route. The proportion of net-marked 
salmon has been recorded in several Norwegian rivers 
since 1978. In most of these rivers, sampling took place 
from 1978 to 1986 and was then re-established in 1990, 
1991 and 1992. Table 4.2.11 shows unweighted means 
of the proportion of net-marked salmon in angling 
catches from 12 rivers in the period before the extensive 
homewater regulations were introduced, and the 
unweighted means of the proportion of net-marked 
salmon recorded in 1990-1992 in the same rivers. In all 
except one river, the proportion of net-marked salmon 
recorded in 1990-1992 was much lower than unweighted 
means during the period 1978-1988. The reduced 
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proportion of net-marked fish may be accounted for by 
the management measures introduced in the Norwegian 
homewater fishery in 1989. 
The salmon fishery on the Norwegian coast intercepts 
stocks from Sweden, Finland and Russia on their way 
back to their home rivers. Exploitation in Norway on 
1SW fish tagged as smolts in the River Lagan, Sweden, 
in 1989-1992 was lower (average 1 %) than in 1985-1988 
(average 7%) (Table 4.2.12). Table 4.2.13 shows 
numbers of external tags recovered in Norway of salmon 
tagged as smolts in Sweden since 1975. The number of 
tags recovered in Norway per 1000 smolts released was 
very high at the end of 1970s and beginning of 1980s. It 
declined through the 1980s, and from 1989 to 1992 it 
was extremely low and much lower than all other years. 
The unweighted mean in the catch years 1977-1988 was 
10.9 tags recovered per 1000 smolts released, whereas 
the corresponding average for 1989-1992 was 0.5. It is 
concluded that the regulations introduced in the 
Norwegian homewater fishery in 1989 benefitted Swedish 
west coast stocks. 
CPUE data are available from Finnish fisheries in the 
Rivers Tana and Neiden (Table 4.2.3). These data show 
an increase in the catch per angler day and per angler 
season for the four years since the introduction of the 
new Norwegian regulations (1989-1992) compared with 
the previous four years (1985-1988). 
4.3 By-Catch and Mortalities of Salmon in Non-
Salmon Directed Fisheries 
Landing of salmon caught in fisheries targeting other 
species is illegal in most of the Study Group member 
countries except France, where it is authorized, and 
Sweden, where landing is allowed during the regular 
salmon fishing season (March - September). In the 
countries where the by-catch cannot be landed legally, 
these catches are included in the estimates of unreported 
catches. 
The shore-based gillnet fishery for species such as 
mullet/bass (England and Wales), lumpsuckers (Iceland) 
and mackerel (Norway) may represent a potential danger 
of taking salmon by-catches, especially in cases where 
mesh sizes, fishing areas or fishing seasons are not 
regulated to reduce the impact on salmonid stocks. 
However, the information available to the Study Group 
suggests that only small catches of salmon are taken in 
these fisheries. In Iceland, where there are known to be 
some illegal catches of salmon in the fishery for male 
(small) lumpsuckers, the authorities are currently negoti-
ating a closure of this fishery in June and July in order 
to protect salmon. In Norway, fishing experiments with 
mackerel gillnets showed a relatively high catch effi-
ciency of those nets also for small salmon. Mackerel 
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nets, therefore, would be of greatest risk to salmonids if 
used in fjords into which grilse rivers flow. However, 
the Norwegian authorities are currently discussing 
regulations on mesh sizes, and a closed season in June 
and July for the mackerel fishery. 
There are only occasional instances of salmon being 
taken in near- or off-shore fisheries with purse-seines, 
pelagic trawls and drift nets for commercial pelagic 
species, e.g. mackerel, sprat and herring. The by-catch 
of salmon from these fisheries is, therefore, considered 
to be negligible. 
4.4 Predictive Indicators for Abundance of 
Salmon in the Northeast Atlantic 
Several biological and physical indicators can possibly be 
used to predict the abundance of salmon stocks in 
subsequent years. Most common are population estimates 
conducted at various points in the salmon's lifecycle, 
both in fresh and salt water. 
4.4.1 Freshwater assessments 
Biological indices used in freshwater include catches, run 
or escapement counts (spawning targets), estimates of 
egg, fry or parr abundance and smolt counts. These 
methods tend to be less costly than marine assessments 
and have thus been used to some extent in all countries 
bordering the North Atlantic. These methods give good 
estimates of the utilization of the rearing capacity in 
individual rivers and smolt counts can in some cases be 
a good indicator of grilse and salmon abundance in 
subsequent years. 
In general, one can say that the precision of these 
methods to predict future salmon abundance decreases as 
one goes forward in the life cycle due to the additive 
mortalities encountered in freshwater from egg to smolt 
as well as those in the marine environment. 
Counts of runs and escapement are undertaken in many 
countries. These methods give very accurate information 
about the status of the stock in question and, in some 
cases, can be used to calculate egg deposition. The 
method has been used successfully to estimate spawning 
targets in Canada. Counters and their operation, how-
ever, are expensive and are usually only applied to a 
limited number of rivers. 
Estimation of egg deposition by sampling river beds or 
counting redds does not seem to be a practical method 
to predict future abundance of Atlantic salmon, although 
it is extensively used in Pacific salmon. 
Electrofishing surveys of fry and parr give good indica-
tions of the utilization of the rearing capacity of individ-
ual rivers. In some cases they can be useful as predictors 
for future abundance of salmon. These methods are, 
however, mostly usable for relatively small rivers, which 
can be easily electrofished. 
In the River Bush (UK, Northern Ireland), fry estimates 
(0 +) have been found to be fairly representative of l-
and 2-year smolt production as observed in the down-
stream smolt traps. A method to estimate smolt produc-
tion from habitat assessments and juvenile surveys has 
also been developed and successfully tested in France. In 
Iceland, where juveniles spend 2-5 years in freshwater, 
electrofishing surveys have only given moderate success 
in predicting future salmon abundance. It seems likely, 
therefore, that the longer the stocks stay in freshwater as 
juveniles, the less applicable this technique will be, 
considering the variable mortality in fresh and salt water 
depending on climatic and oceanographic factors. It was 
also noted that variable precocious maturity in parr 
would reduce the applicability of these methods. 
Smolt counts are by far the best method to predict future 
abundance of salmon. Traps are used on index rivers in 
several countries, but these are expensive to construct 
and operate. Information from these has, however, 
sometimes been used as an index for larger areas, 
especially with respect to marine survival. 
4.4.2 Marine assessments 
Methods used to predict salmon abundance through 
assessments during the marine phase include test fishing 
at various stages, acoustic surveys and prediction of 
non-maturing lSW salmon abundance from returning 
lSW salmon in home waters. In some cases, 
oceanographic and meteorological factors, as well as the 
abundance of prey and possibly predatory species could 
be used to improve the predictive ability of the model. It 
has been noted that good salmon years in certain parts of 
Iceland seem to coincide with high catches in the capelin 
fishery. 
It seems likely that a large fraction of the marine mortal-
ity of salmon takes place fairly soon after migration into 
seawater. Early feeding in the sea might be an important 
factor in survival as well as the impact of various 
predators. Sampling of post-smolts and their predators 
during this early marine period might, in time, give some 
useful indices for a predictive model. Sampling of 
post-smolts, however, has been found to be a very 
difficult task all around the Atlantic. 
Sampling the abundance of prey species might also be a 
useful index to use in a predictive model. Such survival 
indices have been developed in the Pacific and zooplank-
ton indices are used to determine proper release time for 
pink and chum salmon in Alaskan ranching operations. 
Test fishing on the feeding grounds might in theory 
provide a meaningful indicator of abundance of fish. If 
some of the fish are carrying tags, it might give an 
indication of relative stock abundance. The benefits of 
these approaches, however, are dependent on the value 
of the information in relation to the cost of running such 
a project; test fisheries tend to be very costly. 
When considering test fisheries, it is important to 
consider that salmon from Europe are distributed over 
the entire North Atlantic from West Greenland to the 
Norwegian Sea with variable contribution, from the 
countries of origin. Oceanic conditions might be highly 
variable from one area to another making sampling in 
one area a poor indicator of overall marine survival and 
subsequent homewater catches. Test fishing at key 
locations during the spawning migration might in some 
countries yield useful advance information on the run 
size. However, in many cases this technique would not 
be very cost-effective. 
4.4.3 Acoustic assessments 
Acoustic methods have been used to estimate the abun-
dance of pelagic fish for decades. Some difficulties have 
been encountered in estimating salmon abundance with 
these methods as the salmon feed close to the surface and 
do not aggregate in dense schools. Improved technology 
might, however, provide a solution to this problem in 
future years. A new 95 KHz sector-scanning sonar 
modified for fisheries research will be tested as an aid in 
assessing abundance and distribution of pelagic species 
(including salmon) within the framework of the "Ecology 
of the Nordic Seas" programme that will be implemented 
in Norway in 1994. 
4.4.4 Forecasts of salmon abundance from lSW 
returns 
The abundance of lSW fish can possibly be used as a 
rough predictor of the abundance of 2SW salmon in the 
following year. The method was first used in the Pacific 
to predict sockeye salmon abundance from the returns of 
jacks (lSW males) the previous year. Run reconstruction 
models have in the past indicated that age of maturity is 
one of the more stable biological parameters in individual 
salmon stocks. 
The method has been tried in Iceland, Canada and 
Scotland. In northern Iceland the catches of 2SW salmon 
in freshwater were highly correlated with the catches of 
grilse in the previous year (Scarnecchia et al., 1989). In 
the study, a strong relationship (p < 0. 01) was found 
between grilse abundance and subsequent 2SW returns in 
18 out of22 rivers in northern Iceland, whereas a similar 
relationship only existed for 12 out of 21 rivers in 
western Iceland. On the north coast, environmental 
conditions favour late maturation and there is also 
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g r e a t e s t  f l u c t u a t i o n  i n  s a l m o n  a b u n d a n c e  d u e  t o  c h a n g i n g  
e n v i r o n m e n t a l  c o n d i t i o n s .  F o r e c a s t i n g  o f  M S W  r e t u r n s  
f r o m  1 S W  r e t u r n s  i n  t h e  p r e v i o u s  y e a r  h a s  n o t  p r o v e d  
s u c c e s s f u l  i n  S c o t t i s h  s t u d i e s .  I n  C a n a d a ,  a  n u m b e r  o f  
p a r a m e t r i c  m o d e l s  ( l i n e a r  +  m u l t i p l e  l i n e a r  r e g r e s s i o n s )  
w e r e  d e v e l o p e d  ( A n o n .  1 9 9 2 c )  b u t  f e w  h a v e  w i t h s t o o d  
t h e  t e s t  o f  t i m e .  
4 . 4 . 5  F u t u r e  p r e d i c t i o n  m o d e l s  
I t  s e e m s  l i k e l y  t h a t  f u t u r e  p r e d i c t i v e  m o d e l s  w i l l  h a v e  t o  
c o m b i n e  d a t a  f r o m  v a r i o u s  s o u r c e s .  I t  c a n  b e  c o n c l u d e d  
t h a t  t h e  m o s t  e f f i c i e n t  m e t h o d s  a r e  b a s e d  o n  t h e  c o u n t i n g  
o f  s m o l t s  f o l l o w e d  b y  c o u n t i n g  o f  u p s t r e a m  m i g r a t i n g  
s a l m o n ,  w h i c h  c o u l d  b e  u s e d  t o  e s t i m a t e  e g g  d e p o s i t i o n .  
I n  t h e  a b s e n c e  o f  s u c h  i n f o r m a t i o n  e l e c t r o f i s h i n g  
s u r v e y s  m i g h t  y i e l d  u s e f u l  i n f o r m a t i o n  o n  j u v e n i l e  
a b u n d a n c e .  K n o w l e d g e  o f  v a r i o u s  b i o l o g i c a l  a n d  p h y s i c a l  
p a r a m e t e r s  r e l a t e d  t o  s e a  c o n d i t i o n s ,  b o t h  i n  t h e  i n s h o r e  
a n d  o c e a n i c  a r e a s ,  w o u l d  p r o b a b l y  i n c r e a s e  t h e  p r e d i c t i v e  
v a l u e  o f  s u c h  m o d e l s .  
M a r i n e  a s s e s s m e n t s  o f  s a l m o n  a r e  c o s t l y  a n d  s e e m  
u n l i k e l y  t o  b e  v i a b l e  f o r  p r e d i c t i o n  o f  s a l m o n  a b u n d a n c e  
i n  v a r i o u s  d i s t a n t  w a t e r  f i s h e r i e s  o r  h o m e w a t e r s .  
A s s e s s m e n t  o f  2 S W  s a l m o n  f r o m  t h e  a b u n d a n c e  o f  1 S W  
f i s h  i n  h o m e w a t e r s  s e e m s  t o  b e  a  p r o m i s i n g  m e t h o d  i n  
s o m e  a r e a s  w i t h  r e l a t i v e l y  h i g h  p r o p o r t i o n s  o f  2 S W  f i s h .  
D e v e l o p m e n t  o f  p r e d i c t i v e  m o d e l s  i s  n o t  o n l y  i m p o r t a n t  
f o r  s a l m o n  m a n a g e r s  a r o u n d  t h e  N o r t h  A t l a n t i c  b u t  i s  
a l s o  c o n s i d e r e d  a  t o p  p r i o r i t y  r e s e a r c h  p r o j e c t  f o r  t h e  
s a l m o n  r a n c h i n g  i n d u s t r y ,  w h i c h  n e e d s  t o  k n o w  i n  
a d v a n c e  w i t h  s o m e  c e r t a i n t y  a b o u t  t h e  t o n n a g e  t o  b e  
m a r k e t e d  d u r i n g  a  p a r t i c u l a r  s a l m o n  s e a s o n .  I n  t h i s  c a s e ,  
h o w e v e r ,  t h e  n u m b e r s  o f  s m o l t s  r e l e a s e d  a r e  u s u a l l y  
k n o w n  a n d  t h e  s u c c e s s  o f  t h e  o p e r a t i o n  i s  m o r e  d e p e n d -
e n t  o n  s m o l t  q u a l i t y ,  r e l e a s e  t e c h n i q u e s  a n d  c o n d i t i o n s  i n  
t h e  s e a .  
4 . 5  
E f f e c t s  o f  t h e  N A S C O  T a g  R e t u r n  I n c e n t i v e  
S c h e m e  
M o s t  o f  t h e  N o r t h - E a s t  A t l a n t i c  c o u n t r i e s  p r o v i d e d  d a t a  
t o  N A S C O  f o r  t h e  T a g  R e t u r n  I n c e n t i v e  S c h e m e  ( U K  
( E n g l a n d  a n d  W a l e s ) ,  S c o t l a n d ,  I r e l a n d ,  N o r w a y ,  
S w e d e n ,  R u s s i a  a n d  F i n l a n d ) ) .  H o w e v e r ,  N o r t h e r n  
I r e l a n d  d o  n o t  u s e  a n y  e x t e r n a l  t a g s  a n d  i n  U K  ( E n g l a n d  
a n d  W a l e s )  a n d  I r e l a n d  t h e y  a r e  o n l y  u s e d  o n  k e l t s  a n d  
a s  e x t e r n a l  i n d i c a t o r s  o f  t h e  p r e s e n c e  o f  t r a n s m i t t e r  t a g s .  
I c e l a n d  d o e s  n o t  p a r t i c i p a t e  i n  t h e  s c h e m e  a n d  N o r w a y  
o n l y  p r o v i d e  d a t a  o n  N o r w e g i a n  t a g s  c a u g h t  o u t s i d e  t h e i r  
h o m e w a t e r s .  N o  i n f o r m a t i o n  w a s  a v a i l a b l e  f o r  F r a n c e .  
A t  t h e  m o m e n t  t h e r e  i s  n o  g o o d  e v i d e n c e  f o r  p o s i t i v e  
e f f e c t s  o f  t h e  s c h e m e  o n  t h e  r a t e s  o f  t a g  r e t u r n s .  T h e  
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m a i n  r e a s o n s  a r e  t h e  s m a l l  n u m b e r s  o f  e x t e r n a l  t a g s  u s e d  
a n d  i n s u f f i c i e n t  a w a r e n e s s  o f  f i s h e r m e n  a b o u t  t h e  
N A S C O  l o t t e r y  i n  m o s t  p a r t i c i p a t i n g  c o u n t r i e s .  T h e  o n l y  
p o s i t i v e  e f f e c t  o f  t h e  s c h e m e  w a s  r e p o r t e d  f r o m  F i n l a n d ,  
w h e r e  t a g  r e p o r t i n g  r a t e s  ( e s t i m a t e d  b y  o b s e r v e r s )  a r e  
t h o u g h t  t o  h a v e  i n c r e a s e d ,  b u t  t h e r e  a r e  n o  q u a n t i t a t i v e  
e s t i m a t e s .  I c e l a n d  h a s  n o  i n t e r e s t  i n  t h i s  p r o g r a m m e  a s  
i t s  s t o c k s  a r e  n o t  e x p l o i t e d  b y  o t h e r  c o u n t r i e s .  N o r w a y ,  
o n  t h e  o t h e r  h a n d ,  c o n d u c t s  a  l o t  o f  t a g g i n g  e x p e r i m e n t s ,  
b u t  d o e s  n o t  p a r t i c i p a t e  i n  t h e  i n c e n t i v e  s c h e m e  i n  o r d e r  
n o t  t o  i n t e r f e r e  w i t h  o n g o i n g  a s s e s s m e n t s  o f  r e c e n t  
h o m e w a t e r  m e a s u r e s .  I n  S c o t l a n d  i t  w a s  t h o u g h t  t h a t  t h e  
s c h e m e  h a d  n o  e f f e c t  o n  c a t c h  r e t u r n  r a t e s ;  i n  t h e  
p r i n c i p a l  f i s h e r i e s  t a k i n g  t a g g e d  f i s h ,  r e p o r t i n g  r a t e s  a r e  
t h o u g h t  t o  b e  c l o s e  t o  1 0 0 %  a l r e a d y .  I n  o t h e r  f i s h e r i e s  
t h e  n u m b e r s  o f  t a g  r e c o v e r i e s  a r e  t o o  s m a l l  t o  d e t e c t  a  
c h a n g e .  
T h e  S t u d y  G r o u p  f e l t  t h a t  m o r e  i n t e n s i v e  a d v e r t i s i n g  o f  
t h e  o b j e c t i v e s  o f  t a g g i n g  p r o g r a m m e s  m i g h t  b e  m o r e  
s u c c e s s f u l  t h a n  t h e  l o t t e r y  a t  i m p r o v i n g  t a g  r e t u r n s  r a t e s .  
4 . 6  E f f e c t s  o f  t h e  C e s s a t i o n  o f  F i s h i n g  A c t i v i t i e s  
a t  F a r o e s  
T h e  m e a n  c a t c h  i n  t h e  F  a r o e s  f i s h e r y  i n  t h e  3  f i s h i n g  
s e a s o n s  1 9 8 8 / 1 9 8 9  t o  1 9 9 0 / 1 9 9 1  w a s  8 7 , 4 5 4  s a l m o n  ( 2 9 2  
t )  p e r  s e a s o n .  T h e  c a t c h  i n  t h e  1 9 9 1 / 1 9 9 2  r e s e a r c h  
f i s h e r y ,  a f t e r  t h e  b u y - o u t  o f  t h e  q u o t a ,  w a s  8 , 4 6 4  f i s h  
( 3 1  t ) .  T h u s ,  t h e  c a t c h  a t  F a r o e s  w a s  r e d u c e d  b y  7 8 , 9 9 0  
f i s h  ( 2 6 1  t )  c o m p a r e d  t o  t h e  p r e v i o u s  3  s e a s o n s .  
D a t a  p r e s e n t e d  t o .  t h e .  S t u d y  G r o u p  ( J a c o b s e n  e t  a l . ,  
1 9 9 2 )  s u g g e s t s  t h a t  a b o u t  3 7 %  o f  t h e  f i s h  t a k e n  a t  F a r o e s  
i n  t h e  1 9 9 1 / 1 9 9 2  s e a s o n s  m a y  h a v e  b e e n  o f  f a r m e d  
o r i g i n ,  a n d  t h e  p r o p o r t i o n  m a y  h a v e  b e e n  s i m i l a r  i n  
p r e c e d i n g  y e a r s .  T h u s ,  t h e  e x t r a  n u m b e r  o f  w i l d  f i s h  n o t  
c a u g h t  a s  a  r e s u l t  o f  t h e  c e s s a t i o n  o f  f i s h i n g  m a y  b e  
a b o u t  5 0 , 0 0 0  f i s h  ( 1 6 4  t ) ,  t h e  r e m a i n i n g  - 2 9 , 0 0 0  f i s h  
( 9 7  t )  b e i n g  f i s h  f a r m  e s c a p e e s .  
T h e  W o r k i n g  G r o u p  h a s  p r e v i o u s l y  p r o v i d e d  a  m o d e l  t o  
a s s e s s  t h e  e f f e c t s  o f  t h e  c a t c h  a t  F a r o e s  o n  s t o c k s  
r e t u r n i n g  t o  h o m e w a t e r s  ( A n o n . ,  1 9 8 4 b ) .  I t  w a s  e s t i -
m a t e d  a t  t h a t  t i m e  t h a t  7 8 %  o f  f i s h  i n  t h e  F a r o e s  a r e a  
w i l l  m a t u r e  i n  t h e  s a m e  y e a r  a n d  9 7 %  o f  t h e s e  w i l l  
s u r v i v e  t o  r e a c h  h o m e  w a t e r s  i f  t h e y  a r e  n o t  c a u g h t .  
U s i n g  t h e s e  d a t a ,  t h e  e s t i m a t e d  i n c r e a s e  i n  w i l d  f i s h  
r e t u r n i n g  t o  h o m e  w a t e r s  i s  a b o u t  3 7 , 8 0 0  s a l m o n .  S o m e  
a d d i t i o n a l  f i s h  s a v e d  f r o m  t h e  f i s h e r y  i n  1 9 9 1 / 1 9 9 2  w i l l  
b e  e x p e c t e d  t o  r e t u r n  t o  h o m e  w a t e r s  i n  1 9 9 3 .  
T h e  S t u d y  G r o u p  w a s  u n a b l e  t o  m o d e l  r e l i a b l y  t h e  f a t e  
o f  t h e  f a r m e d  s a l m o n  f r o m  t h e  F a r o e s  f i s h e r y ,  b u t  i t  i s  
b e l i e v e d  t h a t  t h e s e  w i l l  a l s o  r e t u r n  t o  h o m e w a t e r s .  
A s s u m i n g  t h a t  t h e  f a r m e d  f i s h  b e h a v e  i n  t h e  s a m e  w a y  a s  
t h e  w i l d  f i s h ,  t h e  p r e d i c t e d  i n c r e a s e  i n  t h e  n u m b e r s  o f  
f i s h  r e t u r n i n g  t o  h o m e w a t e r s  i n  1 9 9 2  w o u l d  b e  a p p r o x i -
m a t e l y :  
Wild 1SW 
Wild 2SW 
Farmed 
3,400 
34,400 
22,000 
[NB. Ageing of the farmed component is thought to be 
unreliable and all age groups are, therefore, grouped]. 
These fish will probably have contributed to homewater 
fisheries in most salmon producing countries in the 
north-east Atlantic. However, it is unlikely that it will be 
possible to demonstrate a significant change in catches 
after a single year. The majority (perhaps 60-80%) of the 
wild fish caught at Faroes are thought to originate from 
Scandinavian, Finnish and Russian stocks (Anon., 1991b, 
1992b, and Section 4.1.5) and thus, the greatest impact 
should be seen in the fisheries of these countries. The 
total homewater catch in these countries in 1992 was 
326,603 of which 17% (56,000) were estimated to be 
farm escapees (Table 4.2.2) and of the wild fish, 
173,000 were estimated to be 1SW and 147,000 MSW 
salmon. Assuming that the mean exploitation rate in 
homewater fisheries is 40-70%, the additional catch 
should have been 800-1,900 1SW wild fish, 8,200-
19,000 MSW wild fish and 5,300-12,300 farm escapees. 
These increased catches would, therefore, have repre-
sented the following proportions of the recorded catches: 
Wild 1SW 
Wild 2SW 
Farmed 
- 1% 
6- 13% 
10- 22% 
Such small increases will have been within the annual 
variation of catches in these countries and will not 
represent a statistically significant increase. (It is not 
possible to provide reliable standard deviations on 
catches in these countries in recent years because of 
changes in fishery regulations, the contribution of farmed 
fish and the lack of appropriate catch data.) 
Exploitation rates on stocks from UK and Ireland have 
been very low at Faroes in most years. The buy-out of 
the quota must be expected to have resulted in additional 
fish returning to these countries, but the predicted 
improvements in catches will be very small. In view of 
the variability of homewater catches it is not expected 
that they will be statistically significant even after many 
years. 
If we assume that monitored stocks have been relatively 
stable over the past 4 years, the cessation of fishing 
should have reduced exploitation at Faroes to about 10% 
of levels in the previous 3 seasons. For stocks in UK and 
Ireland the numbers of tag recoveries in the last 4 
seasons have been too low for such a reduction to be 
statistically significant. However, exploitation rates on 
Imsa and Drammen stocks in 1991/1992 were 0-4% and 
2% respectively in comparison with rates between 
1988/1989 to 1990/1991 seasons of 0-37% and 13-45% 
respectively. 
5 PRODUCTION OF FARMED SALMON 
The reported production of farmed salmon in countries 
in the North-East Atlantic Commission area is given in 
Table 5.1. The total production of204,632 tin 1992 was 
18,224 t less than in 1991. Production increased in 
Northern Ireland and Faroe Islands. Production of 
farmed salmon in 1992 was 63 times higher than the 
reported catch of salmon in the North-East Atlantic 
Commission area. 
6 NATIONAL SALMON RUN-RECONSTRUC-
TION MODEL 
6.1 Sensitivity Analysis of the National Run-
Reconstruction Model 
In their 1991 report (Anon., 1991c), the ICES Study 
Group on the Norwegian Sea and Faroes Salmon 
Fishery presented the preliminary results from a model 
which used the results of the run-reconstruction model 
(Potter and Dunkley, in press) to estimate the numbers of 
fish from each country caught in fisheries outside home 
waters. (This model was called the national run-recon-
struction model.) The Study Group recognised that some 
of the data used in the national models were very limited 
and that the model might be very sensitive to certain 
parameters. The Study Group has, therefore, been asked 
to make a sensitivity analysis of the national run-recon-
struction model. 
The model provides a means for scaling-up tag recov-
eries from a 'monitored' stock (Anon., 1987) to national 
stock numbers. It assumes that fish of each sea-age class 
in the monitored stock are exploited at the same rate in 
the West Greenland and Faroes fisheries as all fish of the 
same ages from the national stocks. However, it applies 
different scaling factors to the different sea-age classes to 
account for the fact that the age composition of the 
national stock may differ from the monitored stock. It 
also allows for 'correction factors' to be included to 
adjust for differences in the levels of exploitation on the 
monitored stock and national stocks in the home-water 
fisheries (both the country of origin and other intercep-
tory homewater fisheries). 
The model thus estimates catches of salmon, C, of each 
age-class from one nation or region in each fishery using 
the estimates of exploitation rates, U, derived from the 
normal run-reconstruction model. The generalised form 
of the model is as follows: 
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F i s h e r y  
H o m e w a t e r  
E x p .  
r a t e  
C a t c h  o f  n a t i o n a l  s t o c k  
C h i  =  i n p u t  d a t a  
O t h e r  
h o m e w a t e r  
i n t e r c e p t i o n  
C j i  =  (  ~/U h i  * y  J * e M t * U j i  * x /  ( 1 - U j i  * x J  
E q . 1  
W .  G r e e n l a n d  
u g i  C & i  =  ( C f i + l / U f i + l ) * e M t * U & i / ( 1 - U g i )  
E q . 2  
E q . 3  
F a r o e s  
C f i  =  [  C & i / U  ~*eMt +  (  C i U J i  * x ) * e M t ]  * U  f i /  ( 1 - U  r J  
[ E q . 3  m u s t  b e  s o l v e d  f i r s t  f o r  m a x i m u m  ' i '  w h e n  C g / U g i  
w i l l  b e  z e r o . ]  
w h e r e : -
s u f f i x e s  ' h ' ,  ' j ' ,  ' g '  a n d  ' f  r e f e r  t o  h o m e w a t e r ,  o t h e r  
h o m e w a t e r  i n t e r c e p t i o n ,  W e s t  G r e e n l a n d  a n d  F a r o e s  
f i s h e r i e s ,  r e s p e c t i v e l y ;  
s u f f i x  ' i '  r e f e r s  t o  t h e  s e a  a g e  g r o u p ;  
' t '  i n  e a c h  c a s e  i s  t h e  t i m e  i n  m o n t h s  b e t w e e n  t h e  f i s h e r y  
a n d  t h e  p r e v i o u s  f i s h e r y  a f f e c t i n g  t h e  y e a r  c l a s s  ( a s  u s e d  
i n  t h e  r u n - r e c o n s t r u c t i o n  m o d e l ) ;  
' M '  i s  t h e  i n s t a n t a n e o u s  r a t e  o f  n a t u r a l  m o r t a l i t y  f o r  
s a l m o n  a f t e r  t h e  f i r s t  s e a  y e a r ;  
' y i '  i s  t h e  c o r r e c t i o n  f a c t o r  f o r  t h e  e x p l o i t a t i o n  r a t e s  o n  
' i '  s e a - w i n t e r  f i s h  i n  t h e  h o m e w a t e r  f i s h e r i e s ;  
' x /  i s  t h e  c o r r e c t i o n  f a c t o r  f o r  t h e  e x p l o i t a t i o n  r a t e s  o n  
' i '  s e a - w i n t e r  f i s h  i n  t h e  o t h e r  h o m e w a t e r  i n t e r c e p t i o n  
f i s h e r i e s .  
6 . 1 . 1  S e n s i t i v i t y  a n a l y s i s  
A l t h o u g h  t h e  o r i g i n a l  m o d e l  ( A n o n . ,  1 9 9 1 c )  i n c l u d e d  
h o m e w a t e r  r o d  f i s h e r i e s  i n  t h e  s c a l i n g  e s t i m a t e s ,  i t  w a s  
a l w a y s  r e c o g n i s e d  t h a t  t h e s e  w e r e  l i k e l y  t o  b e  v e r y  
u n r e l i a b l e  b e c a u s e  o f  t h e  d i f f i c u l t i e s  o f  o b t a i n i n g  g o o d  
t a g  r e c o v e r y  a n d  c a t c h  d a t a  f r o m  t h e s e  f i s h e r i e s  a n d  t h e  
v e r y  c o n s i d e r a b l e  d i f f e r e n c e s  b e t w e e n  t h e  f i s h e r i e s  i n  
d i f f e r e n t  r i v e r s .  R o d  f i s h e r i e s  a r e  n o t ,  t h e r e f o r e ,  i n c l u d e d  
i n  t h e  s e n s i t i v i t y  a n a l y s i s .  
T h e  m a i n  i n p u t  a n d  o u t p u t  p a r a m e t e r s  f o r  t h e  r u n -
r e c o n s t r u c t i o n  m o d e l  a r e  l i s t e d  i n  T a b l e  6 . 1 .  A l t h o u g h  
t h e  r u n - r e c o n s t r u c t i o n  m o d e l  a l s o  p r o v i d e s  e s t i m a t e s  o f  
l e v e l s  o f  e x p l o i t a t i o n  o n  t h e  m o n i t o r e d  s t o c k ,  t h e  p r o p o r -
t i o n s  o f  1 S W  a n d  2 S W  f i s h  i n  t h e  s e a  m a t u r i n g  a n d  t h e  
p o s t - s m o l t  s u r v i v a l ,  t h e s e  a r e  n o t  i m p o r t a n t  o u t p u t s  o f  
1 6  
t h e  n a t i o n a l  r u n - r e c o n s t r u c t i o n  m o d e l ;  t h e y  a r e ,  t h e r e -
f o r e ,  i g n o r e d  i n  t h i s  s e n s i t i v i t y  a n a l y s i s .  
A l t e r i n g  s o m e  o f  t h e  p a r a m e t e r s  h a s  e f f e c t s  o n  m o r e  t h a n  
o n e  o f  t h e  o u t p u t s .  I n  a d d i t i o n ,  t h e  e f f e c t s  m a y  v a r y  
d e p e n d i n g  u p o n  t h e  r e l a t i v e  v a l u e s  o f  t h e  i n p u t  p a r a m e -
t e r s .  T h e  f o l l o w i n g  d e s c r i p t i o n  g i v e s  a n  i n d i c a t i o n  o f  t h e  
l i k e l y  m a g n i t u d e  o f  t h e  c h a n g e s  d e s c r i b e d  o n  t y p i c a l  
d a t a - s e t s .  
F o r  s i m p l i c i t y  t h e  f o l l o w i n g  a n a l y s i s  c o n s i d e r s  o n l y  l S W  
a n d  2 S W  f i s h .  I t  s h o u l d  b e  n o t e d ,  h o w e v e r ,  t h a t  e r r o r s  
i n  t h e  e s t i m a t e s  f o r  M S W  f i s h  a r e  l i k e l y  t o  b e  g r e a t e r  
t h a n  f o r  1 S W  f i s h  b e c a u s e  t h e y  a r e  u s u a l l y  b a s e d  o n  
f e w e r  t a g s  ( s e e  b e l o w ) .  
M o r t a l i t y  r a t e :  T h e  m o r t a l i t y  v a l u e  i s  u s e d  t o  e s t i m a t e  
t h e  p r o p o r t i o n  o f  e x t a n t  s t o c k s  t h a t  w o u l d  s u r v i v e  
b e t w e e n  d i f f e r e n t  f i s h e r i e s .  T h e  l a r g e s t  v a r i a t i o n s  i n  
n a t u r a l  m o r t a l i t y  d u r i n g  t h e  m a r i n e  p h a s e  a r e  t h o u g h t  t o  
o c c u r  i n  t h e  f i r s t  f e w  m o n t h s  i n  t h e  s e a .  N a t u r a l  m o r t a l -
i t y  a f t e r  a b o u t  t h e  f i r s t  9  m o n t h s  i n  t h e  s e a  i s  t h o u g h t  t o  
b e  f a i r l y  l o w  a n d  s t a b l e .  T h e  W o r k i n g  G r o u p  o n  N o r t h  
A t l a n t i c  s a l m o n  h a s  u s e d  a  v a l u e  o f  M = 0 . 0 1  p e r  m o n t h  
i n  t h e i r  a s s e s s m e n t s .  A l t e r i n g  t h i s  b y  a  l a r g e  a m o u n t  
( e . g .  h a l v i n g  o r  d o u b l i n g )  u s u a l l y  h a s  o n l y  a  v e r y  s m a l l  
e f f e c t  o n  t h e  o u t p u t s .  F o r  s o m e  c o m b i n a t i o n s  o f  i n p u t s  
o u t p u t s  m a y  c h a n g e  b y  a s  m u c h  a s  s h o w n  b e l o w :  
I f  M  i s  d e c r e a s e d  t o  0 .  0 0 5  
I f  M  i s  i n c r e a s e d  t o  0 .  0 2  
R f l  i n c r e a s e s  b y  u p  t o  7 . 5 %  
R t 2  i n c r e a s e s  b y  u p  t o  5 %  
R g l  i n c r e a s e s  b y  u p  t o  5 %  
R f l  d e c r e a s e s  b y  u p  t o  7 . 5 %  
R t 2  d e c r e a s e s  b y  u p  t o  5 %  
R g l  d e c r e a s e s  b y  u p  t o  5 %  
H o w e v e r ,  u n d e r  m o s t  c i r c u m s t a n c e s  t h e  e r r o r s  a r e  m u c h  
l e s s  t h a n  5 % .  
T i m e :  T h e  t i m e  v a l u e s  a f f e c t  t h e  m o d e l  i n  t h e  s a m e  w a y  
a s  ' M '  b y  a l t e r i n g  t h e  p r o p o r t i o n  o f  t h e  e x t a n t  s t o c k  
e s t i m a t e d  t o  h a v e  s u r v i v e d  b e t w e e n  c o n s e c u t i v e  f i s h e r i e s .  
H o w e v e r ,  e a c h  v a l u e  o f  ' t '  a f f e c t s  o n l y  a  v e r y  s m a l l  p a r t  
of the model. In addition, increasing one value of 't' will 
often decrease the value of 't' between the next two 
fisheries. There may, therefore, be an element of 
compensation. 
Even large changes in individual values of 't' have 
negligible ( < 1 %) effect on the output. 
Spawning escapement: The confidence limits on 
estimates of the number of tagged fish recaptured (R1) in 
a fishery or the home river are mainly related to the 
number of tags recovered (R). 
If 70 tags are recovered, the confidence limits on the 
recapture rate will be about 25%. With larger numbers 
of recaptures the relative size of the confidence limits 
decreases only slowly. With smaller numbers of tag 
recoveries, however, the confidence limits increase quite 
rapidly. 
In most tagging experiments, the number of tagged fish 
in the spawning escapement (or the spawning escapement 
plus the homewater catch) will be large enough to reduce 
the confidence limits on the estimate of the number of 
tagged fish returning to homewaters to less than 30%. 
A 30% change in the number of spawners or homewater 
recaptures also has only a very small effect on the 
output. The effect on the 1 SW catch at F aroes is greatest 
and will usually be less than 3%. 
Tag recoveries in fisheries: The number of recaptures 
in some fisheries may be very small and this will have a 
greater effect on the precision of those data. 
Changes in the following tag recapture estimates will 
have an equal effect on the estimate of the national catch 
of the same year class in the same fishery: 
1 SW recaptures at F aroes 
2SW recaptures at F aroes 
1 SW recaptures at West Greenland 
1SW recaptures in homewater fisheries 
of neighbouring country 
2SW recaptures in homewater fisheries 
of neighbouring country 
Under normal circumstances, there is a minimal knock-
on effect on other outputs from the model. 
Alterations to the tag recapture data Rh1 and ~ have 
greater effects on the estimates. The relationship 
between the error in the estimated number of tags 
recaptured (RtJ and the effect on the estimated catch 
(NzJ in the fishery 'z' are: 
If Rh1 is increased by P% 
If Rh2 is increased by P% 
Nji changes by Q% 
N n changes by less than Q% 
Nj2 changes by Q% 
N81 changes by Q% 
Nf2 changes by Q% 
Nn changes by less than Q% 
where the relationship between P% and Q% is expressed by: 
Q = (10,0001(100 + P)) - 100 
and is shown in Figure 6.1. 
Exploitation correction factors: Because the factors x 
and y effectively scale the principal inputs to the model 
they can have a fairly large effect on certain outputs. 
If x1 is altered, Nj1 and Nn will be affected. The size of 
the changes will be related mainly to the exploitation rate 
in fishery 'j '. If this exploitation rate is high (>50%) the 
effect on Nj1 may be very large; the effect on Nn will be 
smaller but may still be important ( > 20%). If the 
exploitation rate in the fisheries is small ( < 20%) the 
change in Nj1 will be slightly greater than the alteration 
in x1; the effect on Nn will be small. 
If x2 is altered , Nj2, Ng1, N12 and Nn will all be affected. 
As for xh if the exploitation rate in fishery 'j' is high 
then the effect on Nj2 may be very large and on the other 
values also significant. However, at low exploitation 
rates in fishery 'j', Nj2 will change by about the same 
amount as the alteration in x2, and the change in the 
other outputs will be small. 
If y1 is altered by P%, Nj1 will change by Q% (see 
above) and Nn by a smaller amount. 
If y2 is altered by P%, Nj2, N gJ and N 12 will change by 
Q% and Nn will be affected by a smaller amount. 
If both y1 and y2 are altered by P% then Nn N12, Ng1, Nj1 
and Nj2 will all change by Q%. 
Homewater catch data: The homewater catch data 
should be equivalent to the population from which the 
homewater tag recoveries were sampled. In the case of 
microtag studies this is likley to be the case because tags 
are normally recovered by scanning part of the catch. 
Biases may be more common with external tags, how-
ever, because fishermen may report tagged fish more 
readily than they report their catch (or vice versa). 
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E r r o r s  i n  t h e  h o m e w a t e r  c a t c h e s  o f  o n e  s e a - a g e  w i l l  
a f f e c t  a l l  t h e  e s t i m a t e s  o f  c a t c h e s  o f  f i s h  o f  t h a t  a g e  b y  
t h e  s a m e  a m o u n t .  
6 . 1 . 2  C o n c l u s i o n s  f r o m  S e n s i t i v i t y  A n a l y s i s  
T h e  a n a l y s i s  c o n f i r m s  t h a t  t h e  n a t i o n a l  r u n - r e c o n s t r u c t i o n  
m o d e l  i s  v e r y  i n s e n s i t i v e  t o  v a r i a t i o n s  i n  ' M '  a n d  ' t ' .  
T h e  m o d e l  i s  d e p e n d e n t  u p o n  r e l i a b l e  t a g  r e c o v e r y  d a t a .  
I f  t a g  r e c o v e r i e s  i n  a n y  f i s h e r y  a r e  s m a l l  (  <  1 0 ) ,  t h e n  
t h e  r e l i a b i l i t y  o f  t h e  r e c a p t u r e  e s t i m a t e s  a n d  c o n s e q u e n t  
e s t i m a t e s  o f  e x p l o i t a t i o n  r a t e s  w i l l  h a v e  l a r g e  c o n f i d e n c e  
l i m i t s ( ; ; : :  =  ±  6 0 % ) .  S i m i l a r  e r r o r s  w i l l  b e  i n t r o d u c e d  
i n t o  t h e  e s t i m a t e s  o f  c a t c h e s  o f  n a t i o n a l  s t o c k s .  
I f  t h e  r e a s o n  f o r  t h e  n u m b e r  o f  t a g  r e c o v e r i e s  b e i n g  
s m a l l  i s  t h a t  t h e  c a t c h  s c a n n i n g  r a t e  i s  l o w ,  t h e n  t h e  
e r r o r s  m a y  b e  s i g n i f i c a n t l y  r e d u c e d  b y  i n c r e a s i n g  t h e  
p r o p o r t i o n  o f  t h e  c a t c h  e x a m i n e d  f o r  t a g s .  W h e r e  
e x t e r n a l  t a g s  a r e  u s e d ,  e f f o r t s  s h o u l d  b e  m a d e  t o  
m a x i m i s e  r e p o r t i n g  r a t e s .  I f  t h e  n u m b e r  o f  t a g  r e c o v e r i e s  
i s  s m a l l  b e c a u s e  t h e  e x p l o i t a t i o n  r a t e  i s  l o w ,  i t  m a y  n o t  
m a t t e r  t h a t  t h e  r e s u l t i n g  e s t i m a t e  o f  e x p l o i t a t i o n  r a t e  i s  
i m p r e c i s e .  W h e r e  t h e  e x p l o i t a t i o n  r a t e  i s  h i g h e r  t h e  
n u m b e r  o f  t a g s  r e c o v e r e d  m a y  b e  g r e a t e r  a n d  t h i s  w i l l  
g i v e  a  m o r e  a  p r e c i s e  e s t i m a t e  o f  e x p l o i t a t i o n  r a t e .  
P a r t s  o f  t h e  m o d e l  c a n  b e  s e n s i t i v e  t o  t h e  c o r r e c t i o n  
f a c t o r s  ' x '  +  ' y '  u s e d  t o  a d j u s t  l e v e l s  o f  e x p l o i t a t i o n  i n  
h o m e w a t e r  f i s h e r i e s  o n  t h e  m o n i t o r e d  a n d  n a t i o n a l  
s t o c k s .  H o w e v e r ,  t h i s  i s  o n l y  a  c r i t i c a l  p r o b l e m  ( f o r  
f a c t o r  ' x '  o n l y )  w h e n  t h e  e x p l o i t a t i o n  r a t e  o n  t h e  
m o n i t o r e d  s t o c k  i n  t h e  h o m e w a t e r  i n t e r c e p t i o n  f i s h e r y  i s  
v e r y  h i g h  ( > 5 0 % ) .  T h i s  c a n  p r e s e n t  a  m a j o r  p r o b l e m  
b e c a u s e  t h e s e  v a l u e s  m a y  h a v e  t o  b e  b a s e d  o n  l i m i t e d  
d a t a  o r  e d u c a t e d  g u e s s e s .  
6 . 2  M o d e l  R u n s  f o r  1 9 8 9  a n d  1 9 9 0  S m o l t  Y e a r  
C l a s s e s  
6 . 2 . 1  I n p u t  d a t a  
T h e  S t u d y  G r o u p  w a s  a s k e d  t o  p r o v i d e  r u n s  o f  t h e  m o d e l  
f o r  t h e  s m o l t  y e a r  c l a s s e s  o f  1 9 8 9  a n d  1 9 9 0 .  D a t a  w e r e  
a v a i l a b l e  f o r  t h e s e  y e a r s  f o r  s m o l t  t a g g i n g  c a r r i e d  o u t  o n  
t h e  R i v e r s  B u r r i s h o o l e  ( I r e l a n d ) ,  I m s a  a n d  D r a m m e n  
( N o r w a y ) ,  L a g e n  ( S w e d e n ) ,  B u s h  ( U K ,  N o r t h e r n  
I r e l a n d )  a n d  N . E s k  ( S c o t l a n d ) .  N o  n e w  d a t a  w e r e  
a v a i l a b l e  f o r  s m o l t  t a g g i n g  c a r r i e d  o u t  i n  F a r o e s ,  F r a n c e ,  
F i n l a n d ,  U K  ( E n g l a n d  &  W a l e s )  o r  R u s s i a ,  a n d  i t  w a s  
c o n s i d e r e d  u n r e l i a b l e  t o  e x t r a p o l a t e  d a t a  f r o m  
n e i g h b o u r i n g  c o u n t r i e s  f o r  i n d i v i d u a l  y e a r s .  T h e  a v a i l a b l e  
i n p u t  d a t a  t o  t h e  m o d e l  a r e  g i v e n  i n  T a b l e s  6 . 2 . 1  a n d  
6 . 2 . 2 .  
F o r  a l l  c o u n t r i e s  e x c e p t  I r e l a n d ,  t h e  t a g  r e c a p t u r e  d a t a  
a r e  t h o s e  f r o m  t h e  m o n i t o r e d  s t o c k .  T h e  I r i s h  d a t a  a l s o  
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i n c l u d e  t a g  r e t u r n s  f r o m  t h e  n a t i o n a l  s m o l t  t a g g i n g  
p r o g r a m m e ;  t h e  s p a w n i n g  e s c a p e m e n t  f o r  t h e s e  s t o c k s  
a r e  b a s e d  u p o n  t h e  e x p l o i t a t i o n  r a t e  o n  t h e  m o n i t o r e d  
s t o c k  i n  t h e  h o m e w a t e r  f i s h e r i e s .  T h u s :  
R e c o v e r y  o f  n a t i o n a l  
t a g s  i n  h o m e w a t e r s  
R e c o v e r y  o f  
B u r r i s h o o l e  t a g s  
i n  h o m e w a t e r s  
N o .  n a t i o n a l  t a g g e d  s p a w n e r s  
N o .  B u r r i s h o o l e  t a g g e d  
s p a w n e r s  
S p a w n i n g  e s c a p e m e n t s  f o r  t h e  t a g g e d  f i s h  f r o m  t h e  
R i v e r s  L a g e n  a n d  W e a r  w e r e  b a s e d  u p o n  e s t i m a t e d  
e x p l o i t a t i o n  r a t e s  i n  h o m e w a t e r s  ( s e e  t a b l e s ) .  F o r  s o m e  
r i v e r s ,  d a t a  f r o m  r o d  f i s h e r i e s  a r e  c o m b i n e d  w i t h  
h o m e w a t e r  n e t  c a t c h e s  o r  t h e  s p a w n i n g  e s c a p e m e n t .  
6 . 2 . 2  R e s u l t s  o f  t h e  r u n s  
T h e  r e s u l t s  o f  t h e  r u n s  a r e  s h o w n  i n  T a b l e s  6 . 2 . 3  a n d  
6 . 2 . 4 .  T h e  m o d e l  u s e s  s e p a r a t e  d a t a  s e t s  f o r  e a c h  c o u n t r y  
a n d  e a c h  c o u n t r y ' s  r e s u l t s  a r e ,  t h e r e f o r e ,  i n d e p e n d e n t .  I f ,  
h o w e v e r ,  d a t a  a r e  a v a i l a b l e  f o r  a l l  c o u n t r i e s ,  t h e  t o t a l  
e s t i m a t e d  c a t c h e s  i n  e a c h  f i s h e r y  b y  a g e  c l a s s  c a n  b e  
c o m p a r e d  w i t h  t h e  o b s e r v e d  c a t c h e s  t o  p r o v i d e  a n  
a d d i t i o n a l  c h e c k  o n  t h e  v a l i d i t y  o f  t h e  r e s u l t s  ( A n o n . ,  
1 9 9 1 ) .  I n  t h e  a b s e n c e  o f  d a t a  f r o m  s e v e r a l  c o u n t r i e s  f o r  
t h e  r u n s  s h o w n  i n  t h e  t a b l e s ,  i t  w a s  n o t  p o s s i b l e  t o  m a k e  
t h i s  a d d i t i o n a l  c h e c k .  
T h e  s m a l l  n u m b e r s  o f  t a g  r e t u r n s  f r o m  s o m e  c o u n t r i e s  i n  
s o m e  f i s h e r i e s  w i l l  m e a n  t h a t  t h e  c o n f i d e n c e  l i m i t s  o n  t h e  
r e l e v a n t  e x p l o i t a t i o n  r a t e  e s t i m a t e s  w i l l  b e  v e r y  l a r g e ,  i n  
s o m e  c a s e s  >  1 0 0 % .  T h i s  a c c o u n t s  f o r  m u c h  o f  t h e  
v a r i a t i o n  i n  t h e  e s t i m a t e d  h a r v e s t s  o f  n a t i o n a l  s t o c k s  a t  
F a r o e s  a n d  W e s t  G r e e n l a n d  b e t w e e n  t h e  t w o  y e a r s .  
F o r  S w e d e n ,  t h e  e x p l o i t a t i o n  r a t e  i n  h o m e w a t e r  i n t e r -
c e p t i o n  f i s h e r i e s  i s  e s t i m a t e d  t o  b e  v e r y  h i g h .  T h i s  m a y  
b e  e r r o n e o u s  a n d  r e f l e c t s  p r o b l e m s  o f  e s t i m a t i n g  t h e  
p o p u l a t i o n  r e t u r n i n g  t o  t h e  r i v e r .  
T h e  S t u d y  G r o u p  n o t e d  t h a t  u n l e s s  t h e  r u n - r e c o n s t r u c t i o n  
m o d e l  c o u l d  b e  b a s e d  o n  l a r g e r  n u m b e r s  o f  t a g  r e c o v -
e r i e s ,  i t  w o u l d  n o t  b e  p o s s i b l e  t o  m a k e  m e a n i n g f u l  
c o m p a r i s o n s  b e t w e e n  a n n u a l  r u n s .  W i t h  c u r r e n t  l e v e l s  
o f  t a g g i n g  i t  w a s  f e l t  t h a t  t h e  n a t i o n a l  r u n - r e c o n s t r u c t i o n  
m o d e l  w a s  b e s t  u s e d  o n  c o m b i n e d  d a t a  f o r  a  n u m b e r  o f  
y e a r s ,  a l t h o u g h  i t  w a s  r e c o g n i s e d  t h a t  t h i s  p r e s e n t e d  
a d d i t i o n a l  p r o b l e m s ,  f o r  e x a m p l e  w h e r e  e x p l o i t a t i o n  r a t e s  
h a d  c h a n g e d  s i g n i f i c a n t l y .  T h e  S t u d y  G r o u p  
r e c o m m e n d e d  t h a t  m o r e  w o r k  s h o u l d  b e  u n d e r t a k e n  t o  
d e v e l o p  i n d i c a t o r  s t o c k s  t h a t  c o u l d  b e  u s e d  t o  r e p r e s e n t  
s t o c k s  o n  a  r e g i o n a l  o r  n a t i o n a l  b a s i s .  
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1. 
2. 
RECOMMENDATIONS 
The Study Group noted that although it was 
desirable to prepare data from the North-East 
Atlantic prior to the Working Group meeting, 
there was no advantage in holding a separate 
meeting unless it could be organised at least a full 
week earlier. Unfortunately many members of the 
Study Group would be unable to attend both 
meetings in such circumstances. The Study 
Group, therefore, recommends that they should 
not meet in 1994 unless specific questions were 
asked of it. Instead, an extra 3 days should be 
added to the Working Group meeting to permit it 
to collate the data from the NASCO Commission 
areas in split sessions. 
The Study Group recommends that a workshop be 
held, to consider available evidence that might be 
used to set targets and to identify what further 
data are necessary to implement assessment of 
stock status with respect to targets. Attempts to 
set spawning targets should be made wherever 
possible before the next meeting. 
3. 
4. 
5. 
6. 
7. 
The Study Group recommends that countries 
should attempt to estimate the numbers and stages 
of fish farm escapees each year. 
The Study Group recommends that samples of 
scales from the available time series be examined 
to investigate the development of the occurrence 
of farmed fish in the Faroese waters. 
The Study Group recommends that an attempt be 
made to estimate the contributions (in tonnes) of 
non-national origin stocks to national catches. 
The Study Group recommends that more work 
should be carried out to develop indicator stocks 
that could be used to represent stocks on a 
regional or national basis. Although the 'monitor-
ed' stocks may be used for this purpose, in most 
cases more research needs to be carried out to 
provide more reliable estimates of the exploitation 
correction factors. 
The Study Group recommends that current studies 
of the stock/recruitment relationship in salmon 
should continue. 
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Table 2.1.1 Nominal homewater catch of salmon by country (in tonnes round fresh weight) 1981-1992. 
Year UK Finland France Iceland Ireland2•3 
UK2,4 
Norway UK Sweden Russia Total NE (E&W) (NI) (Scotland) (W.Coast) Atlantic 
1981 493 44 20 163 685 101 1,656 1,233 26 463 4,884 
1982 286 54 20 147 993 132 1,348 1,092 25 364 4,461 
1983 429 57 16 198 1,656 187 1,550 1,221 28 507 5,849 
1984 345 44 25 159 829 78 1,623 1,013 40 593 4,749 
1985 361 49 22 217 1,595 98 1,561 913 45 659 5,520 
1986 430 38 28 310 1,730 109 1,598 1,271 54 608 6,176 
1987 302 49 27 222 1,239 56 1,385 922 47 564 4,813 
1988 395 34 32 396 1,874 114 1,076 882 40 419 5,262 
1989 296 52 14 278 975 142 905 895 29 359 3,945 
1990 338 59 15 426 586 94 930 624 33 315 3,420 
1991 200 69 13 505 404 55 876 462 38 215 2,836 
19921 195 78 20 590 630 151 850 525 49 161 3,249 
5-year 
average 306.2 52.6 20.2 365.4 1,036.4 92.2 1,034.4 757.0 37.4 374.4 4,055.2 
1987-1991 
(+ S.D.) (63.7) (11.6) (7.8) (102.3) (519.1) (33.6) (188.4) (182.5) (6.2) (115.9) (886.9) 
10-year 
average 338.2 50.5 21.2 285.8 1,198.5 106.5 1,285.2 929.5 37.9 459.3 4,703.1 
1982-1991 
(+ S.D.) (67.4) (9.7) (6.3) (115.0) (480.2) (38.3) (292.2) (234.7) (8.8) (140.1) (1,012.0) 
1Provisional figures. 
2Catch on River Foyle allocated 50% Ireland and 50% Northern Ireland. 
3Includes only catches sold through dealers. 
4Not including angling catch (mainly grilse). 
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Table 2.2.1 Reported catch of SALMON in numbers and weight in tonnes (round fresh weight). Catches reported for 1992 are provisional. Some countries divide 1SU from MSU salmon based 
on weight. 
Country 
Fa roe 
Islands 
Finland 
France 
Iceland 
Ireland 
N 
-
Year 
1982/1983 
1983/1984 
1984/1985 
1985/1986 
1986/1987 
1987/1988 
1988/1989 
1989/1990 
1990/1991 
1991/1992 
1990 
1991 
1992 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1SU 
No. Ut 
9,086 . 
4,791 -
324 -
1,672 -
76 -
5,833 -
1,351 -
1,560 -
631 -
16 -
13,460 24 
1,074 -
- -
6,013 18 
2,063 7 
1,124 3 
1,886 5 
1,362 3 
2A490 1 
23,026 58 
33,769 85 
18,901 47 
50,000 125 
67,300 174 
42,550 114 
112,000 288 
70,817 158 
98,241 -
144,639 -
149.783 -
248,333 745 
173,667 521 
310,000 930 
502,000 1,506 
242,666 728 
498,333 1,495 
498,125 1,594 
358,842 1,112 
559,297 1, 733 
- -
- -
- -
- -
2SU 3SY 4SU 
No. \olt No. Yt No. Ut 
101,227 - 21,663 - 448 
107,199 - 12,469 - 49 
123,510 - 9,690 - -
141,740 - 4,n9 - 76 
133,078 - 7,070 - 80 
55,728 - 3,450 - 0 
86,411 - 5,728 - 0 
103,407 - 6,463 - 6 
52,420 - 4,390 - 8 
7,611 - 837 
- - - - -
- - - - -
- - - - -
- - - - -
-
- - - -
1,971 9 311 2 -
2,186 9 146 1 -
1,935 9 190 1 -
2 450 12 221 2 -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - -
- -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
5SU MSU! PS Total 
No. Ut No. Yt No: \olt No. Ut 
- 29 - - - -
- 132,453 625 
- - - - - - - 124,453 651 
- - - - - 1,653 - 135,776 598 
- - - - - 6,287 - 154,554 545 
- - - - - - - 140,304 539 
- - - - - - - 65,011 208 
-
- - - - - - 93,496 309 
- - - - - - - 111,430 364 
- - - - - - - 57,442 202 
8,464 31 
- - - 5,420 35 - - 18,700 59 
69 
78 
- - - 3,278 - - - 4,352 22 
-
- - - - - - 6,801 28 
- - - 1,806 9 - - 7,819 27 
-
- - 4,964 25 - - 7,027 32 
- - - - - - - 3,406 14 
- - - - - - - 4,218 15 
- - - - -
- - 3,487 13 
- - - - - - 5 161 20 
- - - 18,119 89 - - 41 I 145 147 
- - - 24,454 113 - - 58,223 198 
-
- - 22,188 112 - - 41,089 159 
-
- - 16,300 94 - - 66,300 217 
-
- - 22,300 136 -
- 89,600 310 
-
- - 18,840 108 - - 61,390 222 
- - - 19,000 108 - - 133,500 396 
-
- - 20,037 115 - - 90,854 278 
- -
- 34,267 - - - 132,508 426 
- - - 30,510 - - - 175,149 505 
- - - 34,683 - - - 184,466 590 
- - - 39,608 202 - - 287,941 947 
- - - 32,159 164 - - 205,826 685 
-
- - 12,353 63 - - 322,353 993 
- - - 29,411 150 -
- 531,411 1,656 
-
- - 19,804 101 - - 262,470 829 
-
- - 19,608 100 - - 517,941 1,595 
-
- - 28,335 136 - - 526,450 11730 
- - - 27,609 127 - - 386,451 1,239 
- - - 30,599 141 - - 589,896 1,874 
-
- - - - - - 330,558 975 
- - - - - - - 194,785 586 
- - - -
- - - 135,600 404 
- - - - - - - 235,153 630 
cont'd. 
~ Table 2.2 .. 1 cont'd. 
1SU 2SU 3SU 4SU 5SU MSU! PS Total 
Country Year 
No. Ut No. Ut No. Ut No. Ut No. Ut No. Ut No. Ut No. Ut 
Norway 1981 221,566 467 - - - - - - - - 213,943 11189 - - 435,509 1,656 
1982 163,120 363 - - - - - - - - 174,229 985 - - 337,349 1,348 
1983 278,061 593 - - - - - - - - 171,361 957 - - 449,442 1,550 
1984 294,365 628 - - - - - - - - 176,716 995 - - 471,081 1,623 
1985 299,037 638 - - - - - - - - 162,403 923 - - 461,440 1,561 
1986 264,849 556 - - - - - - - - 191,524 1,042 - - 456,373 1,598 
1987 235,703 491 - - - - - - - - 153,554 894 - - 389,257 1,385 
1988 217,617 420 - - - - - - - - 120,367 656 - - 337,984 1,076 
1989 220,170 436 - - - - - - - - 80,880 469 - - 301,050 905 
1990 192,500 385 - - - - - - - - 91,437 545 - - 286,466 930 
1991 171,041 342 - - - - - - - - 92,214 535 - - 263,255 877 
1992 150,580 301 - - - - - - - - 94,624 549 - - 245,204 850 
- - - -
- - - - - -
Russia 1987 97,242 - 27,135 - 9,539 - 556 - 18 - - - 2,521 - 139,011 564 
1988 53,158 - 33,395 - 10,256 - 294 - 25 - - - 2,937 - 100,066 419 
1989 78,023 - 23,123 - 4,118 - 26 - - - - - 2, 18i' - 107,477 359 
1990 70,595 - 20,633 - 2,919 - 101 - - - - - 2,010 - 96,258 315 
1991 40,603 - 12,458 - 3,060 - 650 - - - - - 1,375 - 58,146 215 
1992 34,015 - 8,370 - 3517 - 169 - - - - - 821 - 46 892 161 
Sweden 1989 3,181 7 - - - - - - - - 4,610 22 - - 7,791 29 
1990 7,428 18 - - - - - - - - 3,133 15 - - 10,561 33 
1991 8,987 20 - - - - - - - - 3,620 18 - - 12,607 38 . 
1992 9,850 23 - - - - - - - - 4 656 26 - - 14,507 49 
UK 1985 - - - - - - - - - - - - - - 95,531 361 
(England & 1986 - - - - - - - - - - - - - - 110,794 430 
Uales) 1987 66,371 - - - - - - - - - 17,063 - - - 83,434 302 
1988 76,521 - - - - - - - - - 33,642 - - - 110,163 395 
1989 65,450 - - - - - - - - - 19,550 - - - 85,000 296 
1990 53,143 - - - - - - - - - 33,533 - - - 86,676 338 
1991 34,596 - - - - - - - - - 17,053 - - - 51,649 199 
1992 - - - - - - - - - - - -
UK 1982 208,061 416 - - - - - - - - 128,242 596 - - 336,303 1,092 
(Scotland) 1983 209,617 549 - - - - - - - - 145,961 672 - - 320,578 1,221 
1984 213,079 509 - - - - - - - - 107,213 504 - - 230,292 1,013 
1985 158,012 399 - - - - - - - - 114,648 514 - - 272,660 913 
1986 202,861 526 - - - - - - - - 148,398 745 - - 351,259 1,271 
1987 164,785 419 - - - - - - - - 103,994 503 - - 268,779 922 
1988 149,098 381 - - - - - - - - 112,162 501 - - 261,260 882 
1989 174,941 431 - - - - - - - - 103,886 464 - - 278,827 895 
1990 68,135 169 - - - - - - - - 76,650 374 - - 144,785 543 
1991 73,608 177 - - - - - - - - 65,193 285 - - 138,801 462 
1992 92,028 214 - - - - - - - - 710,205 311 - - 162,233 525 
1MSU includes all sea ages >1, when this cannot be broken down. 
Table 2.3.1 Guess-estimates of unreported catches within national EEZs in the North-East Atlantic 
Commission Area of NASCO, 1987-1992. 
Year I Unreported catch (t) 
1987 2,554 
1988 3,087 
1989 2,103 
1990 1,779 
1991 1,555 
1992 1,825 
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~ Table 3.2.1 Wild Smolt Counts and Estimates on various Index Streams in the NE Atlantic Area including juvenile index counts in the River Bush and River Nivelle catchments. 
Year France Iceland Ireland Norway Sweden UK (N. Ireland) UK (Scotland) UK (N. Ireland) of R. Nivelle R. Oir Bresle R. Ellidaar R. Vesturdalsa R. Burrishoole R. Imsa R. Orkla R. Hogvadsan R. Bush R. N .Esk Gimock Bum R. Bush count Juv .survey4 Estimate Estimate Estimate Estimate Total trap Total count Estimate Partial count1 Total trap Estimate Total trap Juvenile surveys2 1959 4,057 1960 1,962 1961 7,899 1962 2,795 1963 5,700 1964 9,771 275,000 1965 2,610 183,000 1966 367 172,000 1967 627 98,000 2,057 1968 1,564 227,000 1,440 1969 4,742 
- 2,610 1970 
242 
- 2,412 1971 
- 167,000 2,461 1972 
- 260,000 2,830 1973 1,184 165,000 1,812 1974 
184 43,958 106,000 2,842 1975 363 33,365 173,000 2,444 1976 
247 21,021 93,000 2,762 1977 
- 19,693 3,679 1978 38 27,104 3,149 1979 
103 24,733 2,724 1980 11,208 1,064 20,139 132,000 3,074 1981 9,434 3,214 500 14,509 195,000 1,640 1982 1,860 10,381 736 1,566 10,694 160,000 1,626 1983 1,880 9,383 1,287 121,000 2,982 26,804 
- 1,747 32.6 1984 1,250 7,270 936 183,000 4,961 30,00~ 220,000 3,247 19.5 1985 850 2,550 29,000 6,268 892 173,000 4,989 30,5183 130,000 2,716 7.6 1986 6,500S 1,325 1,245 - 5,376 477 227,000 2,076 18,442 
- 2,091 11.3 1987 11,800S 379 
- - 3,817 480 238,000 3,173 21,994 199,000 1,132 10.3 1988 9,950S 454 
- 23,000 6,554 1,700 152,000 2,571 22,783 
- 2,595 8.9 1989 6,6585 858 
- 22,500 14,642 6,563 1,194 - 882 17,644 141,000 1,360 16.2 1990 2,5055 817 
- 24,000 11,115 5,968 1,822 323,000 1,042 17,133 175,000 2,042 5.6 1991 5,287 210 
- 22,000 9,300 3,804 1,995 243,000 1,235 18,281 236,000 1,503 12.5 1992 3,452 678 690 -
- 6,926 1,500 262,534 1,247 10,006 
- 2,572 13.0 Mean 5,875 674 1,579 26,167 12,879 7,169 1,339 213,645 2,383 23,264 175,600 2,320 13.8 
1The smolt trap catch a part of the smolt run. 2Juvenile surveys represent index of fry (o+) abundance (number per 5 minutes electrofishing) at 137 sites, based on natural spawning in the previous year. 3These smolt counts show effects of enhancement. 4Estimate of the 0 + parr population size in autumn. 5Influenced by enhancement (fry releases). 
Table 3.2.2 Wild adult counts to various rivers in the NE Atlantic area 
Scandinavia and Russia 
Iceland Sweden Russia Russia Russia Russia Russia Russia Russia 
River River River River River River River River River R. Zap. 
Year Ellidaar I m sa Hogvadsan Tuloma Varzuga Keret Ponoy Kola Yokanga Lite a 
Estimate Total Total Total Total Total Total Total Total Total 
trap trap trap trap trap trap trap trap trap 
1952 4800 
1953 2950 
1954 364 4010 
1955 210 4600 4855 
1956 144 4800 2176 
1957 126 4300 2949 
1958 632 6228 1771 1051 
1959 197 6125 2790 1642 
1960 209 10360 5030 2915 
1961 229 11050 5121 2091 
1962 385 10920 5776 2196 
1963 217 7880 3656 1983 
1964 390 4400 23666 3268 1664 
1965 442 5600 12998 3676 1506 
1966 375 3648 10333 3218 787 
1967 90 9011 11527 7170 1486 
1968 172 6277 18352 5008 1971 
1969 321 4538 9267 6525 2341 
1970 610 6175 9822 5416 2048 
1971 173 3284 8523 4784 1502 
1972 281 6554 10975 8695 1316 
1973 100 9726 20553 9780 1319 
1974 270 12784 24652 15419 2605 
1975 138 11074 41666 12793 2456 
1976 65 8060 44283 9360 1325 
1977 49 2878 37159 7180 1595 
1978 23 3742 24045 5525 766 
1979 15 2887 17920 6281 700 
1980 260 4087 15069 7265 548 
1981 512 3467 11670 7131 477 
1982 66 572 4252 9585 5898 889 
1983 14 447 9102 15594 10643 1254 
1984 32 629 10971 26330 10970 1859 
1985 31 768 8067 38787 6163 1563 
1986 2726 22 1632 7275 71562 2798 32266 6508 3212 1815 
1987 9 1475 5470 137419 1986 21212 6300 3468 1498 
1988 44 1283 8069 72528 2898 20620 5203 2270 575 
1989 2921 83 480 8413 65524 2986 19214 10929 2850 2613 
1990 1822 67 879 11594 56000 2520 37712 13383 3376 1194 
1991 1881 43 534 7174 63000 690 21000 8500 1704 2081 
1992 2917 70 345 5476 61300 26600 14670 5531 2755 
Mean 2338 41 405 6665 77672 2313 21467 8471 2813 1629 
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N Tahle 3.2.3 Wild adult counts to various rivers in the NE Atlantic area. 
0\ 
Ireland, U K and France 
Ireland UK (E&W) UK (E&W) UK (E&W) UK(NI) UK (Scotl.) UK (ScotL) France France France 
Year R.Burrishoole R. Severn R. Dee R. Usk R. Bush R.N. Esk Gimock (Dee) R. Nivdle R. Oir R. Bresle 
Total trap Counter Counter Counter Total trap Counter Total trap Trap estimate Trap estimate Trap estimate 
1966 269 1967 214 1968 196 1969 49 1970 90 197J 125 1972 137 1973 2614 225 1974 3483 184 1975 3366 121 1976 1585 3124 164 1977 4945 1775 115 1978 4448 1621 38 1979 2056 1820 82 1980 832 3416 1802 2863 203 1981 348 3884 4417 1539 9025 67 1982 510 1875 848 1571 8121 73 1983 602 1232 2942 1030 8972 63 1984 319 1711 2960 6721 7007 106 180 274 98 1985 567 3257 5719 2443 9912 67 115 295 148 1986 495 2R29 23 1 2930 6987 156 329 193 2ll 1987 468 1206 4391 2530 7014 293 218 131 183 1988 458 1958 6243 7446 2832 11243 187 161 230 89 1989 662 5207 3488 1719 1029 11026 108 264 235 204 1990 231 1006 3952 2532 1850 4762 58 291 84 126 1991 547 1006 1901 1911 2341 9127 97 184 46 211 1992 360 1388 - 3084 2546 10795 73 233 52 243 hean 503 2324 3126 3402 2181 8472 134 219 171 168 
1 Minimum count. 
In hoth the UK(E&W) Severn and UK(E&W) Dee, the counters are some Jnstance upstream so that the counts do not represent total counts for these systems. In the UK(ScotL)Gim<x.:k, the trap is located in the Girnock Burn, a tributary in the upper reaches of the River Dee (Aberdeenshire). In the UK(ScotL) N. Esk, counts are recorded upstream of the in-river commercial fishery and most important angling fishery. Thus, the counts do not necssarily reflect the numbers of fish entering the river. 
Table 3.4.1 Estimated survival of wild smolts (%) to return to homewaters (prior to coastal fisheries) for various 
monitored rivers in the NE Atlantic area. 
Smolt Iceland 1 UK (N. Ireland) 1 Norway2 UK (Scotland)2 France 
migration Ellidar R. Vesturdalsa4 R. Bush R. Imsa North Esk Bresle 
year 1SW 1SW 2SW 1SW3 1SW 2SW 1SW 2SW 3SW All 
1975 20.0 
1981 17.3 4.0 13.7 6.9 0.3 
1982 5.3 1.2 12.6 4.5 0.2 
1983 2.0 13.5 1.3 8.5 
1984 12.1 1.8 23.0 5.4 0.1 16.3 
1985 9.4 10.2 2.1 26.1 6.4 0.2 12.2 
1986 31.3 3.8 4.2 19.4 
1987 35.1 17.3 5.6 13.9 3.4 0.1 
1988 12.7 36.2 13.3 1.1 
1989 8.1 1.1 2.0 25.0 8.7 2.2 7.8 4.9 0.1 
1990 5.4 1.0 1.0 34.7 3.0 1.3 7.3 4.2 
1991 8.8 4.2 27.4 8.5 11.1 
1Microtags. 
2Carlin tags, not corrected for tagging mortality. 
3Microtags, corrected for tagging mortality. 
4Assumes 50% exploitation in rod fishery. 
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N Table 3.4.2 Estimated survival of wild smolts (%) into freshwater for various monitored rivers in the NE Atlantic area. 00 
Smolt Iceland 1 Ireland1 UK (N.Ireland)1 Norway2 UK (Scotland) 1 France 
migration R.Ellidar R. Vesturdalsa5 R. Burrishoole R. Bush R. Imsa North Esk4 Oi~ Nivelle6 Bresle 
year 1SW 1SW 2SW 1SW 1SW 2SW 1SW 2SW 1SW 2SW 3SW All ages All ages All ages 
1975 20.8 
1979 - 7.3 
1980 
- 3.1 
1981 - 5.4 9.5 0.9 2.1 0.3 4.2 2.0 0.2 
1982 - 5.8 7.8 0.8 0.7 0.1 4.9 2.2 0.2 
1983 - 2.0 3.4 1.93 1.7 2.4 0.1 - -
- 3.7 5.5 
1984 
- - 7.8 6.4 1.4 3.2 0.3 3.9 2.1 0.1 6.4 11.7 
1985 9.4 - 7.9 7.9 1.9 2.1 0.1 5.9 2.9 0.2 7.4 9.6 
1986 
- - 8.7 9.7 1.9 1.7 0.8 -
- - 3.4 15.7 14.4 
1987 - - 12.0 12.0 0.4 8.3 1.5 6.7 2.1 0.1 7.6 2.7 
1988 12.7 - 10.1 3.9 0.8 4.5 0.6 -
-
- 2.3 2.2 
1989 8.1 1.1 2.0 3.5 9.3 1.4 4.9 0.6 3.5 2.7 0.1 2.0 3.5 
1990 5.4 1.0 1.0 9.2 11.8 1.7 1.7 0.3 4.2 2.1 
- 3.97 1. 77 
1991 8.8 4.2 - 9.5 12.0 - 3.4 - 5.2 - - 10.67 5.67 
1 Microtags. 
2Carlin tags, not corr~ted for tagging mortality. 
3Minimum estimate. 
4Before in-river netting. 
5 Assumes 50% exploitation in rod fishery. 
6Survival of 0 + parr to adults. 
7Incomplete returns. 
Table 3.4.3 Estimated survival (%) of hatchery smolts to adult return to homewaters, (prior to coastal fisheries) for various 
monitored rivers and experimental facilities in the NE Atlantic area. 
Iceland' Ireland' N. Ireland1 Norway
2 Sweden2 
Smolt Kollafjordur R. Burrishoole3 R. Bush Rimsa R Drammen R. Lagan 
migration 
year 1SW 2SW 1SW 
1SW 1SW 2SW 1SW 2SW lSW 2SW 
1 + smolts 2+ smolts 
1981 5.6 3.1 7.6 10.1 1.3 
1982 8.7 1.6 8.7 4.2 0.6 
1983 1.2 0.9 3.4 1.9 8.1 1.6 0.1 
1984 4.5 0.5 20.3 13.3 3.8 0.4 3.5 3.0 11.8 1.1 
1985 7.3 0.7 18.7 15.4 17.5 5.8 1.3 3.4 1.9 11.8 0.9 
1986 no release 9.1 2.0 9.7 4.7 0.8 6.1 2.2 7.9 2.5 
1987 8.9 0.7 12.6 6.5 19.4 9.8 1.0 1.7 0.7 8.4 2.4 
1988 1.0 0.7 17.9 4.9 6.0 9.5 0.7 0.5 0.3 4.3 0.6 
1989 1.0 0.5 5.3 8.1 23.2 3.0 0.9 1.9 1.3 5.0 1.3 
1990 2.7 0.4 10.5 5.6 5.6 2.8 1.5 0.3 0.4 5.2 3.1 
1991 3.2 7.6 5.4 8.7 3.2 0.1 3.4 
1 M icrotagged. 
2Carlin tagged, not corrected for tagging mortality. 
3Return rates to rod fishery with constant effort. 
Table 3.4.4 Estimated survival(%) of hatchery smolts to adult return to freshwater, for various monitored rivers and 
experimental facilities in the NE Atlantic area. 
Iceland' Ireland' N. Ireland
1 Norway2 
Smolt Kollafjordur R. Burrishoole3 R. Bush R Imsa R Drammen 
migration 
year 2SW 1SW 
1SW 1SW 2SW 1SW 2SW 1SW 1 + smolts 2+ smolts 
1981 5.6 3.1 1.3 2.0 0.1 
1982 8.7 1.6 1.6 0.2 0.03 
1983 1.2 0.9 0.5 0.1 0.4 0.1 0.0 
1984 4.5 0.5 3.0 0.9 0.6 0.03 
2.5 1.2 
1985 7.3 0.7 3.7 2.8 4.3 1.3 0.13 
0.6 0.9 
1986 no release 1.7 0.1 2.1 1.1 0.07 
2.2 1.1 
1987 8.9 0.7 3.5 1.8 8.2 2.1 0.3 
0.5 0.3 
1988 1.0 0.7 3.3 0.4 1.0 4.8 0.2 
0.3 0.2 
1989 1.0 0.5 2.5 2.9 6.8 1.5 0.3 
1.4 0.6 
1990 2.7 0.4 3.7 2.4 3.0 1.3 0.1 
0.1 0.2 
1991 3.2 2.5 1.4 2.2 0.8 
0.1 
1Microtagged. 
2Carlin tagged, not corrected for tagging mortality. 
3Return rates to rod fishery with constant effort. 
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Table 4.1.1 Nominal landings of Atlantic salmon by Farces vessels 1968-1992 from the Faroes area and northern Norwegian Sea, north of latitude 67°N. Catches by vessels of other countries fishing in the northern Norwegian Sea are also given. 
Fa roes catch (t) Other catches from Northern Norwegian Sea (>67°N) Year 
Fa roes >67°N Denmark 1 Finland Fed.Rep.of Germany 
1968 53 0 177 0 0 1969 7 0 419 0 24 1970 123 0 481 0 21 1971 0 0 162 0 9 1972 9 0 182 0 4 1973 28 0 233 0 0 1974 20 0 148 0 0 1975 28 0 245 0 0 1976 40 0 264 0 0 1977 40 0 192 0 0 1978 37 0 138 0 0 1979 119 0 193 0 0 1980 508 28 277 0 0 1981 1 ,025 0 313 0 0 1982 606 259 408 29 0 1983 678 0 445 21 0 1984 6283 0 72 29 0 
1985 5663 0 0 0 0 
1986 530 0 0 0 0 1987 5763 0 0 0 0 
1988 2433 0 0 0 0 1989 364 0 0 0 0 1990 315 0 0 0 0 1991 4 95 0 0 0 0 
19926 23 0 0 0 0 
1 Including some catch taken in Faroes area. 2 Estimated catch. 
3 A small part of the catch taken outside the Farces EEZ. 4 Partly from research fishery. 
5 Research fishery, Preliminary figures. 
Table 4.1.2 Nominal landings of Atlantic salmon by 
Farces vessels in years 1982-1991 and 
the seasons 1981/1982 - 1991/1992. 
Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 1 
19922 
Catch (t) 
606 
678 
628 
566 
530 
576 
243 
364 
315 
95 
23 
Season 
1981/1982 
1982/1983 
1983/1984 
1984/1985 
1985/1986 
1986/1987 
1987/1988 
1988/1989 
1989/1990 
1990/1991 1 
1991/19923 
1 Partly from research fishery. 
2 Research fishery, preliminary figures. 3 Research fishery. 
Catch (t) 
796 
625 
651 
598 
545 
539 
208 
309 
364 
202 
31 
Norwal Sweden 
100 126 
450 24 
420 24 
300 17 
300 20 
250 so 
200 25 
200 30 
0 25 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
Total catch 
408 
924 
958 
488 
515 
561 
393 
503 
329 
232 
175 
312 
873 
1,338 
1,302 
1,144 
729 
566 
530 
576 
243 
364 
315 
95 
23 
Table 4.1.3 Catch in number of salmon by month in the Faroes fishery for the seasons 198311984 to 
1991/1992. 
Season Nov Dec Jan Feb Mar Jun Total 
Commercial fishery 
1983/1984 8,680 24,882 12,504 26,396 32,712 12,486 6,849 124,508 
1984/1985 5,884 20,419 14,493 24,380 26,035 25,471 19,095 135,776 
1985/1986 1,571 27,611 13,992 50,146 25,968 21,209 14,057 154,554 
1986/1987 1,881 19,693 5,905 15,113 35,241 21,953 39,153 1,365 140,304 
1987/1988 4,259 27,125 5,803 9,387 9,592 4,203 4,642 65,011 
1988/1989 17,019 24,743 2,916 4,663 12,457 31,698 93,496 
1989/1990 13,079 40,168 5,533 11,282 11,379 29,504 570 111,425 
1990/1991 6,921 28,972 3,720 7,996 6,275 3,557 57,442 
Research fishery 
1991119921 3,842 931 3,039 652 8,464 
Table 4.1.4 Sampling of undersized salmon in the 1991/1992 season by M/S Polarlaks (total catch, 
wild and reared fish combined). 
Date Total no. 
No>60 No<60 Scales Meas. Fincl. Micro tags Ext. tags Disc (%) 
total total 
09.12.91 2,254 2,028 226 552 2,254 19 11 7 10.0 
18.12.91 1,823 1,536 287 205 1,823 24 12 4 15.7 
14.02.92 991 840 151 0 991 13 1 4 15.2 
09.03.92 927 900 27 256 927 6 1 4 2.9 
31.03.92 2,232 2,177 55 302 2,232 9 1 6 2.5 
11.04.92 700 664 36 252 700 4 0 5 5.1 
Total 8,927 8,145 782 1,567 8,927 75 26 34 8.8 
1991/1992 
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Table 4.1.5 Estimation of discard rates in the Faroes fishery 1982/1983 to 
1991/1992 (total catch, wild and reared fish combined). 
Season No. of Number No<60 Discard Range% samples sampled total rate% 
Commercial 
fishery 
1982/1983 7 6,820 472 6.9 0 10.4 
1983/1984 5 4,467 176 3.9 
1984/1985 12 9,546 1,289 13.5 3 32 
1985/1986 7 14,654 286 1.8 0.6 13.8 
1986/1987 13 39,758 2,849 7.2 0 71.3 
1987/1988 2 1,499 235 15.6 
1988/1989 9 17,235 1,804 10.7 0.4 31.9 
1989/1990 5 16,375 1,533 9.4 3.6 18.5 
1990/1991 3 4,615 681 14.8 9.9 17.5 
Research 
fishery 
1991/19921 6 8,927 782 8.8 2.5 5.7 
1Total catch sampled. 
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Table 4.1.6a Catch of salmon in number per unit effort (1,000 hooks) 
by month in the Faroes longline fishery south of 65°30'N 
in the seasons 1981/1982 - 1991/1992. 
Season Nov Dec Jan Feb Mar Apr May Jun Season 
C011111111ercial fishery 
1981/1982 38 41 49 58 51 34 46 
1982/1983 19 120 61 50 39 36 40 48 
1983/1984 85 80 86 58 45 28 26 51 
1984/1985 38 38 32 32 37 39 40 36 
1985/1986 64 52 68 54 48 78 61 56 
1986/1987 31 43 34 44 70 111 102 64 
1987/1988 56 51 47 34 25 22 43 
1988/1989 63 80 48 68 61 76 71 
1989/1990 81 86 38 56 87 n 76 
1990/1991 81 97 35 39 51 67 
Research fishery 
1991/19921 - 93 72 77 50 79 
Table 4.1.6b Catch of salmon in number per unit effort (1,000 hooks) 
by month in the Faroes longline fishery north of 65°30 1 N 
in the seasons 1981/1982 - 1991/1992. 
Season Nov Dec Jan Feb Mar Apr May Jun Season 
C011111111ercial fishery 
1981/1982 72 69 73 64 65 69 
1982/1983 68 41 54 1 60 
1983/1984 1021 34 1 70 
1984/1985 46 31 37 43 37 
1985/1986 381 82 84 80 
1986/1987 671 64 n 94 n 
1987/1988 48 68 73 71 1 31 1 321 65 
1988/1989 71 1 71 
1989/1990 103 103 
1990/1991 
Research fishery 
1991/1992 
1Data from less than 6 sets. 
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Table 4.1.7 Proportion of reared fish in samples from the Faroese salmon fisheries. 
Season Time Number sampled Estimated Estimated 
number reared % reared 
1989/1990 February 1990 73 32 44 
1990/1991 December 1990 99 42 42 
199111992 December 1991 119 43 36 
February 1992 158 76 48 
March 1992 79 20 25 
April 1992 98 27 28 
Table 4.1.8 Length distribution from scale samples 1991/1992 season, 5 cm groups, excluding 
fish that cannot be classified as wild or reared. 
Dec 1991 Feb 1992 Mar 1992 Apr 1992 Season 1991/1992 Length 
Wild Reared Wild Reared Wild Reared Wild Reared Wild Reared Both 
40 0 0 0 0 0 0 0 0 0 0 0 
45 4 0 0 0 0 0 0 0 4 0 4 
50 3 2 2 0 0 0 1 0 6 2 8 
55 0 1 0 2 0 1 1 1 1 5 6 
60 2 3 0 5 0 3 0 0 2 11 13 
65 8 5 2 11 1 2 2 2 13 20 33 
70 27 15 16 23 10 1 7 11 60 50 110 
75 20 11 29 18 22 8 25 6 96 43 139 
80 4 3 10 10 13 4 17 6 44 23 67 
85 1 2 8 2 2 0 4 0 15 4 19 
90 1 1 5 4 3 1 4 1 13 7 20 
95 0 0 3 2 5 0 4 0 12 2 14 
100 1 0 1 0 1 0 0 0 3 0 3 
105 0 0 1 0 1 0 1 0 3 0 3 
Sum 71 43 77 77 58 20 66 27 272 167 439 
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Table 4.1.9 Sea age distribution(%) (estimated by scale reading) of wild and reared salmon in samples from the Faroes 
salmon fisheries. N =number of fish examined, indet. =number of fish not possible to classify. 
Wild Reared 
Sea age Feb. Dec. Dec. Feb. Mar. April Feb. Dec. Dec. Feb. Mar. Apr. Total Total 
1990 1990 1991 1992 1992 1992 1990 1990 1991 1992 1992 1992 
1 0 0 9.9 1.3 0 0 2.3 31.3 21.4 9.3 35.5 20.0 22.2 25.0 
2 86.1 100 85.9 78.7 79.0 86.4 85.3 59.4 78.6 79.1 59.2 75.0 77.8 69.6 
3 13.9 0 4.2 18.7 17.5 13.6 11.6 9.4 0 11.6 5.3 5.0 0 5.4 
4 0 0 0 1.3 3.5 0 0.9 0 0 0 0 0 0 0 
Total 36 49 71 75 57 66 354 32 42 43 76 20 27 240 
indet. 0 0 0 2 0 0 2 0 0 0 0 0 0 0 
Table 4.1.10 Catch in number by sea-age class by month in the 
Faroes salmon fishery in 1991/1992 (wild fish only). 
Sea age 
Month Total 
% 2 % 3+ % 
Nov 0 0 0 
Dec 242 9.9 2,100 85.9 103 4.2 2,445 
Jan 0 0 0 
Feb 6 1.3 381 78.7 97 20 484 
Mar 0 0 1,800 79.0 479 21 2,279 
Apr 0 0 405 86.4 64 13.6 469 
Total 248 4.4 4,686 82.6 743 13.1 5,675 
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Table 4.1.11 Catch in number by sea-age class by fishing seasons in the Faroes salmon fishery 
since 1983/1984. 
Sea age 
Season Total 1 % 2 % 3 % 4 % 
Commercial fishery 
1983/1984 5,142 3 136,418 86 16,401 10 59 + 157,961 
1984/1985 381 + 138,375 92 11,358 8 0 0 150,114 
1985/1986 2,021 169,462 96 5,671 3 87 + 177,241 
1986/1987 71 + 124,628 95 6,621 5 75 + 131,395 
1987/1988 5,833 9 55,728 86 3,450 5 0 0 65,011 
1988/1989 1,351 86,417 92 5,728 6 0 0 93,496 
1989/1990 1,560 1 103,407 93 6,463 6 0 0 111,430 
1990/1991 631 1 52,420 91 4,390 8 0 0 57,442 
Research fishery 
1991119921 248 4 4,686 83 743 13 + + 5,675 
Total 17,238 2 874,604 92 60,881 6 221 + 952,454 
1Wild fish only. 
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Table 4.1.12 Percentage distribution by weight category (kg) of salmon landed at 
F aroes in the 1991 I 1992 season. 
Fishing Weight category (kg) 
season <2.5 2.5-3 3-4 4-5 5-7 7-9 >9 
Commercial fishery 
1983/1984 9.7 20.1 41.5 14.2 4.7 6.2 3.6 
1984/1985 13.3 21.4 42.3 11.7 3.6 4.9 2.8 
1985/1986 9.6 18.3 46.4 16.4 5.3 2.8 1.2 
1986/1987 24.4 26.5 30.9 9.1 4.1 3.5 1.5 
1987/1988 35.8 26.6 24.3 5.6 4.6 2.3 0.8 
1988/1989 26.4 26.2 33.9 7.9 3.2 2 0.4 
1989/1990 24.4 23.8 37.8 8.9 3.2 1.5 0.4 
1990/1991 13.2 20.1 38.8 13.0 7.6 4.8 3.0 
Research fishery 
1991/1992 13.0 14.1 31.1 11.0 10.0 13.1 7.7 
Table 4.1.13 Smolt age composition in samples taken in the Faroes fishery from 1984/1985 to 
1991/1992. 
Season 1 2 3 4 5 6 Unknown Total 
Commercial fishery 
1984/1985 1.5 37.9 46.9 12.3 1.5 0.1 0 2,194 
1985/1986 0.8 20.4 52.7 24.4 1.7 0 0 951 
1986/1987 0.2 16.2 48.5 31.8 3.1 0.2 0 575 
1987/1988 1.2 35.9 49.5 13.2 0.4 0 0 680 
1988/1989 3.5 47.0 40.5 7.0 0.3 0 1.8 798 
1989/1990 3.9 52.2 35.5 6.7 1.1 0 0.6 358 
1990/1991 No scale samples 
Research fishery 
1991/19921 2.6 38.7 43.5 5.2 0.4 0 9.5 271 
1Wild fish only. 
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Table 4.1.14 Number of microtags recovered at Faroes from European countries. 
Season Country of origin Discards 1SW1 2SW Total Recovery 
1981/1982 Ireland 2 3 UK (Scotland) 2 2 
1982/1983 Ireland 4 2 2 8 UK (Scotland) 1 1 
1983/1984 UK (Scotland) 1 
1984/1985 Iceland 2 2 Ireland 15 3 18 UK (Scotland) 3 3 Raising Factors 16.4 3.55 3.55 
1985/1986 Ireland 8 5 13 Faroe Islands 3 3 UK (England and Wales) 1 1 Raising Factors 10.7 3 3 
1986/1987 F aroe Islands 29 29 Ireland 8 1 9 UK (England and Wales 1 5 6 UK (N. Ireland) 4 4 UK (Scotland) 2 1 3 
Raising Factors 3.8 3 3 
1987/1988 F aroe Islands 20 20 
Iceland 1 1 
Ireland 3 1 4 8 UK (England and Wales) 1 3 4 
Raising Factors 51.4 2.7 2.7 
1988/1989 Canada 1 1 
F aroe Islands 2 2 
Iceland 15 15 
Ireland 17 2 19 UK (England and Wales) 2 13 16 
UK (N. Ireland) 1 1 UK (Scotland) 2 2 4 
USA 1 l 
Raising Factors 6.1 1.8 1.8 
1989/1990 F aroe Islands 30 30 
Ireland 14 3 17 
UK (England and Wales) 3 1 5 9 
Raising Factors 7.5 2.3 2.3 
1990/1991 Faroe Islands 2 2 
Iceland 1 1 
Ireland 3 3 
UK (England and Wales) 1 4 5 
UK (N. Ireland) 1 1 
UK (Scotland) 1 1 2 
Raising Factors 14.6 3.8 3.8 
1991/1992 Faroe Islands 1 3 4 
Ireland 19 1 20 
UK (England and Wales) 3 3 
UK (Scotland) 2 2 
France 1 
Raising Factors 
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Table 4.1.15 
Year of 
fishery 
Commercial 
fishery 
1984/1985 
1985/1986 
1986/1987 
1987/1988 
1988/1989 
1989/1990 
1990/1991 
Research 
fishery 
1991/19921 
Calculation of the raising factors for the microtag data from the Faroes fishery 1984/1985 to 
199111992. 
A B c D E F G H 
Discard Total 
Discard 1SW and 
No. Total No. of Rate% Total Discard 
Raising Total 2SW 
Trips Sample Discard B/A*100 Landed C*D/(100-C) Factor observed Raising E/B Factor DIG 
12 9,546 1,289 13.5 135,776 21,196 16.4 38,276 3.55 
7 14,654 268 1.8 154,554 2,879 10.7 52,186 2.96 
13 39,758 2,849 7.2 140,304 10,830 3.8 47,347 2.96 
2 1,499 235 15.7 65,011 12,087 51.4 24,160 2.69 
9 17,235 1,804 10.5 93,496 10,930 6.1 51,562 1.81 
5 16,375 1,533 9.4 111,425 11,509 7.5 48,352 2.30 
3 4,615 681 14.8 57,442 9,944 14.6 14,902 3.85 
6 8,927 782 8.8 8,145 782 1.0 8,145 1.0 
1Total catch sampled. 
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Table 4.1.16 Estimated numbers of discards, 1SW and 2SW microtagged salmon caught in the Faroese fishery from 
smolt releases between 1984 and 1991 (year of fishery for 2SW is n + 1). 
Number in catch 
Year of Country Number Discards 1SW All1SW 2SW Rec./rel 
migration yr(n) of origin released yr(n) yr(n) yr(n) Yr(n+ 1) Total X 1000 
1984 F aroe Islands 19,620 9 9 0.46 Ireland 260,816 246 246 15 261 1.00 N. Iceland 72,352 33 33 33 0.45 UK (Engl. + Wales) 39,780 3 3 0.08 UK (Scotland) 30,040 49 49 49 1.64 
1985 F aroe Islands 30,079 87 87 2.89 Ireland 220,000 86 86 3 89 0.40 UK (Engl. + Wales) 53,347 15 15 0.28 UK (Scotland) 13,497 3 3 0.22 
1986 F aroe Islands 43,000 54 54 1.26 Ireland 143,866 30 30 41 41 0.29 UK (Engl. + Wales) 177,071 4 4 12 12 0.07 UK (N. Ireland) 26,320 15 15 15 15 0.58 UK (Scotland) 16,217 8 8 8 8 0.47 
1987 Ireland 162,189 154 3 157 161 161 0.99 N. Iceland 27,978 3 3 30 30 1.06 UK (Engl. + Wales) 195,373 51 51 75 75 0.38 UK (N. Ireland) 20,145 2 2 0.09 UK (Scotland) 20,876 4 4 0.17 USA 640,400 2 2 0.00 
1988 Canada 13,322 6 6 0.45 Faroe Islands 43,481 12 12 69 81 l. 87 Ireland 165,841 104 104 7 111 0.67 UK (Engl. + Wales) 189,913 12 2 14 12 26 0.13 UK (Scotland) 31,331 12 12 12 0.39 
1989 Faroe Islands 26,943 8 8 0.28 
Ireland 185,439 105 105 105 0.57 
N. Iceland 85,452 4 45 0.04 UK (Engl. + Wales) 256,342 23 2 25 15 40 0.16 UK (Scotland) 30,288 4 4 0.13 
1990 Faroe Islands 11,820 3 3 0.25 
Ireland 153,821 44 44 1 45 0.29 
UK (Engl. + Wales) 250,024 15 15 15 0.06 
UK (N. Ireland) 29,875 15 15 15 0.49 
UK (Scotland) 41,390 15 15 2 17 0.40 
1991 Faroe Islands NA 1 NA 
Ireland 471,152 19 19 NA 19 0.04 
UK (Engl. + Wales) 231,205 3 3 NA 3 0.01 
France 21,376 1 1 NA 0.05 
NA = not available. 
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Table 4.1.17 Provisional numbers of external 
tags recovered in the Faroes 
fishery in the 1991/1992 season. 
Country 
Norway 
Sweden 
Scotland 
Total 
Number of tags 
22 
3 
3 
28 
Table 4.1.18 Numbers of external tags recovered in the Faroes fishery from salmon tagged as smolts 
on the North Esk, UK (Scotland) (1980-1991), and total estimated tag return rates, using 
reporting rate of 0.75. 
Smolt 
No. tag recoveries Total T
otal Recaptures 
recoveries estim
ated per 1000 
year No. tagged 1SW 2SW 3SW recaptures smolts 
1980 11,475 1 8 1 10 13.3 1.16 
1981 10,371 0 19 3 22 29.3 2.83 
1982 11,848 7 22 1 30 40.0 3.38 
1983 1,456 0 1 0 1 1.3 0.92 
1984 6,527 0 3 0 3 4.0 0.61 
1985 6,210 1 3 0 4 5.3 0.86 
1986 1,124 0 0 0 0 0 0.00 
1987 4,976 0 0 0 0 0 0.00 
1988 3,874 2 0 0 2 2.7 0.69 
1989 4,967 2 1 0 3 4.0 0.81 
1990 17,445 1 0 1 1.3 0.08 
1991 8,721 1 1 1.3 0.15 
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Table 4.1.19 Numbers of external tags recovered in the Faroes fishery from salmon tagged as smolts in Sweden (1975-1991), and total estimated tag return rates using 
reporting rate of 0. 75 
No. 
No. rec. No. rec. Total Total Recaptures Smolt released 1SW estimated per 1000 year 
tagged 2SW 3SW recoveries recaptures released 
1975 5,907 0 1 0 1 1.3 0.23 1976 4,974 0 1 1 2 2.7 0.54 1977 4,571 5 3 1 9 12.0 2.62 1978 9,968 4 38 3 45 60.0 6.02 1979 5,219 3 8 3 14 18.7 3.58 1980 996 1 5 0 6 8.0 8.03 1981 6,546 3 64 12 79 105.3 16.10 1982 8,894 13 71 4 88 117.3 13.19 1983 10,713 15 64 3 82 109.3 10.21 1984 5,724 12 7 0 19 25.3 4.26 1985 5,981 2 16 1 19 25.3 10.68 1986 2,373 5 6 2 13 17.3 7.30 1987 5,864 3 36 3 42 56.0 9.55 1988 8,279 0 7 2 9 12.0 1.45 1989 9,749 4 26 0 30 40.0 4.10 1990 8,841 2 1 0 3 4.0 0.45 19911 5,969 2 31 5 6.7 1.12 
1Preliminary data only. 
Table 4.1.20 Numbers of external tags recovered in the Faroes fishery from salmon tagged as smolts in Norway (1980-1991), and estimated total tag return rates using reporting rate of 0.75 
Smolt Total Total Recaptures No. tagged 1SW 2SW 3SW estimated per 1000 year recoveries 
recaptures released 
1980 36,984 1 53 32 86 114.7 3.10 1981 59,478 27 305 87 419 559.7 9.39 1982 53,484 56 255 25 336 448.0 8.38 1983 55,400 5 148 15 168 224.0 4.04 1984 65,706 53 195 16 264 352.0 5.36 1985 60,159 63 107 9 179 238.7 3.97 1986 104,137 4 77 7 88 117.3 1.13 1987 122,447 1 166 31 198 264.0 2.16 1988 107,894 6 173 4 183 244.0 2.26 1989 103,236 3 189 193 257.3 2.49 1990 105,824 5 221 27 36.0 0.34 1 1991 1 122,404 
1Preliminary data only. 
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Table 4.1.21 Comparison of the estimated number of tag recaptures (CWT and External tags) in the Faroes 
fishery per 1,000 released for all ages, (external tag reporting rate = 0.75). 
Country of Origin 
N. UK UK 
UK UK 
Year Faroes1 Ireland1 (Scot.) Sweden 
Norway 
Iceland1 (Engl. + Wales)1•4 (Scot.)1 (N .Ireland)1 
2 2 
N. Esk2 
1975 0.23 
1976 0.54 
1977 2.62 
1978 6.02 
1979 3.58 
1980 1.16 8.03 3.10 
1981 2.83 16.10 9.39 
1982 3.38 13.19 8.38 
1983 0.92 10.21 4.04 
1984 0.46 0.45 1.00 0.08 1.64 0.61 4.26 5.36 
1985 2.89 0.40 0.28 0.22 0.86 10.68 3.97 
1986 1.26 0.29 0.07 0.47 0 0.58 7.30 1.13 
1987 1.06 0.99 0.38 0.17 0 0.09 9.55 2.16 
1988 1.87 0.67 0.13 0.39 0.69 1.45 2.26 
1989 0.28 0.04 0.57 0.16 0.13 0.81 4.10 2.49 
1990 0.25 0.29 0.06 0.40 0.08 0.49 0.45 0.34
3 
1991 0.04 0.01 0.15 1.12 
1microtags. 
2external tags. 
3preliminary data only. 
4Releases in UK (Engl. & Wales) are mainly of parr. 
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Table 4.1.22 Estimated number of lSW and 2SW salmon of the River Imsa stock available to the Norwegian Sea fishery and Norwegian homewater fishery, and estimated exploitation rates. The number of salmon caught in the trap in River Imsa is considered to be the total river escapement. The estimates are based on 75% and 50% tag reporting rate in Norwegian Sea and Norwegian homewaters respectively. Exploitation rates for 1992 are provisional. 
lSW 2SW 
Released Smolt type No. Norwegian Sea Norwegian homewaters Norwegian Sea Norwegian homewaters tagged 
No. of fish Expl. No. of fish Expl. No. in No. of fish Expl. No. of fish Expl. No. in 
available rate available rate trap available rate available rate trap 
1981 Wild 3,214 776 0.00 555 0.88 66 177 0.25 127 0.93 9 2+ 5,819 757 0.01 586 0.80 114 125 0.38 74 0.92 6 
1982 Wild 736 61 0.00 39 0.87 5 . 18 0.50 9 0.89 1 1+ 5,581 130 0.00 73 0.99 ] 48 0.33 31 0.97 1 2+ 8,501 712 0.03 524 0.95 25 129 0.57 54 0.93 4 
1983 Wild 1,287 211 0.00 174 0.82 31 27 0.33 17 0.94 1 1+ 5,861 27 0.00 23 0.96 1 3 0.31 2 1.00 0 2+ 6,052 205 0.02 172 0.93 12 19 0.47 10 1.00 0 
1984 Wild 936 150 0.00 113 0.73 30 29 0.38 17 0.82 3 1+ 1,863 40 0.00 21 0.76 5 16 0.19 12 0.83 2 I 2+ 7,445 413 0.04 335 0.86 48 43 0.40 25 0.96 t I 
I 1985 Wild 892 121 0.00 91 0.79 19 23 0.13 19 0.95 l 1 1+ 9,160 782 0.00 561 0.77 128 177 0.16 142 0.90 14 2+ 1,950 97 0.00 82 0.78 18 10 0.40 6 1.00 0 
1986 Wild 477 42 0.00 18 0.56 8 21 0.05 20 0.80 4 1+ 10,048 603 0.00 469 0.73 123 103 0.17 83 0.92 7 2+ 1,976 110 0.01 93 0.92 7 12 0.25 9 0.89 l 
(cont 'd.) 
Table 4.1.22 (cont'd.) 
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V\ 
Released 
1987 
1988 
1989 
1990 
1991 
Smolt type 
Wild 
1+ 
2+ 
Wild 
1+ 
2+ 
Wild 
1+ 
Wild 
1+ 
Wild 
1+ 
2+ 
No. 
tagged 
480 
3,980 
3,902 
1,700 
9,896 
1,991 
1,214 
4,903 
1,977 
12,285 
1,886 
15.783 
6,942 
Norwegian Sea 
No. of fish Expl. 
available rate 
119 0.00 
527 0.00 
373 0.01 
259 0.00 
1,085 0.00 
220 0.00 
142 0.00 
225 0.00 
82 0.00 
532 0.00 
164 0.00 
471 0.00 
197 0.01 
1SW 
Norwegian homewaters 
No. of fish Expl. No. in 
available rate trap 
83 0.51 40 
447 0.80 87 
322 0.75 80 
226 0.65 76 
928 0.53 435 
205 0.35 130 
104 0.42 59 
142 0.47 75 
54 0.37 34 
311 0.50 155 
152 0.57 65 
452 0.72 125 
189 0.62 70. 
2SW 
Norwegian Sea Norwegian homewaters 
No. of fish Expl. No. of fish Expl. No. in 
available rate available rate trap 
29 0.03 27 0.74 7 
55 0.07 49 0.86 7 
32 0.13 27 0.44 15 
21 0.05 19 0.42 11 
107 0.30 72 0.69 22 
6 0.00 6 0.67 2 
30 0.13 25 0.72 7 
69 0.36 42 0.66 14 
23 0.04 21 0.76 5 
185 0.01 177 0.91 15 
+:>. 
0\ Table 4.1.23 Estimated number of lSW and 2SW salmon of the River Imsa stock available to the Norwegian Sea fishery and Norwegian 
homewater fishery, and estimated exploitation rates. The number of salmon caught in the trap in River Imsa is considered to 
be the total river escapement. The estimates are based on 75% and 70% tag reporting rate in Norwegian Sea and Norwegian 
homewaters respectively. Exploitation rates for 1992 are provisional. 
1SW 2SW 
Released Smolt type No. Norwegian Sea Norwegian homewaters Norwegian Sea Norwegian homewaters 
tagged 
No. of fish Expl. No. of fish Expl. No. in No. of fish Expl. No. of fish Expl. No. in 
available rate available rate trap available rate available rate trap 
1981 Wild 3,214 592 0.00 416 0.84 66 142 0.32 93 0.90 9 
2+ 5,819 596 0.01 452 0.74 114 105 0.46 55 0.89 6 
1982 Wild 736 48 0.00 29 0.83 5 16 0.56 7 0.86 1 
1+ 5,581 98 0.00 52 0.98 I 39 0.41 22 0.95 1 
2+ 8,501 549 0.04 382 0.93 25 115 0.63 40 0.90 4 
1983 Wild 1,287 163 0.00 133 0.76 31 22 0.41 12 0.92 1 
1+ 5,861 20 0.00 17 0.94 1 2 0.50 1 1.00 0 
2+ 6,052 154 0.03 126 0.90 12 16 0.56 7 1.00 0 
1984 Wild 936 122 0.00 90 0.66 30 25 0.44 13 0.77 3 
1+ 1,863 30 0.00 16 0.69 5 12 0.25 9 0.78 2 
2+ 7,445 322 0.05 255 0.81 48 36 0.47 18 0.94 I 
1985 Wild 892 93 0.00 70 0.73 19 18 0.17 14 0.93 1 I 
1+ 9,160 645 0.00 438 0.70 128 138 0.21 105 0.87 14 
2+ 1,950 77 0.00 64 0.72 18 8 0.50 4 1.00 0 
I 1986 Wild 477 35 0.00 15 0.47 8 17 0.06 15 0.73 4 
1+ 10,048 478 0.00 371 0.66 123 82 0.23 61 0.89 7 1 2+ 1,976 80 0.02 68 0.90 7 10 0.30 7 0.86 I I '-~- '--
(cont'd) 
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Table 4.1.23 (cont'd) 
Released Smolt type 
1987 Wild 
l+ 
2+ 
1988 Wild 
1+ 
2+ 
1989 Wild 
l+ 
1990 Wild 
1+ 
1991 Wild 
1+ 
2+ 
No. 
tagged 
480 
3,980 
3,902 
1,700 
9,896 
1,991 
1,214 
4,903 
1,977 
12,285 
1,886 
15.783 
6,942 
Norwegian Sea 
No. of fish Expl. 
available rate 
lOO 0.00 
407 0.00 
296 0.01 
211 0.00 
930 0.00 
197 0.00 
122 0.00 
196 0.00 
70 0.00 
432 0.00 
138 0.00 
374 0.00 
162 0.01 
1SW 
Norwegian homewaters 
No. of fish Expl. No. in 
available rate trap 
71 0.42 40 
345 0.74 87 
253 0.68 80 
184 0.58 76 
795 0.44 435 
184 0.28 130 
91 0.34 59 
123 0.38 75 
48 0.29 34 
267 0.41 155 
127 0.48 65 
359 0.65 125 
155 0.54 70 
____
 L_ 
2SW 
Norwegian Sea Norwegian homewaters 
No. of fish Expl. No. of fish Expl. No. in 
available rate available rate trap 
I 
! 
23 0.04 21 0.67 7 
43 0.09 37 0.81 7 
29 0.14 24 0.38 15 
18 0.06 17 0.35 11 
93 0.34 58 0.62 22 
5 0.00 5 0.60 2 
25 0.16 20 0.65 7 
61 0.41 34 0.59 14 
18 0.06 16 0.69 5 
138 0.01 131 0.88 15 
.. --
-
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00 Table 4.1.24 
Released Smolt 
age 
1984 2+ 
1+ 
1985 1+ 
1986 1+ 
1987 2+ 
I+ 
1988 1+ 
1989 2+ 
1990 2+ 
Estimated exploitation rates of hatchery-reared Atlantic salmon of the River Drammen in the different sea fisheries. Tag reporting rate in Norwegian homewaters = 0.50. Exploitation rates for 1992 are provisional. 
ISW 2SW 
No. Faroes Norwegian Greenland Faroes Norwegian 
homewaters No. in homewaters No. in tagged Drammen Drammen No. of fish Expl. No. of fish ExpL nver No. of fish ExpL No. of fish ExpL No. of fish Expl. nver available rate available rate available rate available rate available rate 
984 87 0.10 44 0.45 24 39 0.03 36 0.42 20 0.30 14 1,472 121 0.01 41 0.68 13 73 0.00 68 0.18 54 0.70 16 
1,437 90 0.00 49 0.81 9 31 0.19 29 0.03 27 0.52 13 
2,972 269 0.00 182 0.64 65 76 0.04 71 0.06 64 0.47 34 
2,289 103 0.00 55 0.73 15 33 0.03 30 0.30 20 0.60 8 1,498 23 0.00 9 0.67 3 13 0.00 12 0.42 7 0.57 3 
7,531 37 0.00 35 0.40 21 40 0.00 38 0.45 20 0.40 12 
5,199 202 0.00 97 0.23 74 96 0.00 90 0.13 44 0.59 18 
8,796 75 0.01 26 0.54 12 44 0.00 42 0.02 39 0.51 19 
I 
I 
I 
I 
~ 
\0 
Table 4.1.25 
Released 
Smolt 
age 
1984 2+ 
1+ 
1985 1+ 
1986 1+ 
1987 2+ 
1+ 
1988 1+ 
1989 2+ 
1990 2+ 
, ___ 
Estimated exploitation rates of hatchery-reared Atlantic salmon of the River Dramrnen stock in the different sea fisheries. Tag reporting 
rate in Norwegian homewaters = 0. 70. Exploitation rates for 1992 are provisionaL 
1SW 2SW 
No. 
Faroes Norwegian Greenland Faroes Norwegian 
homewaters No. in homewaters No. in 
tagged Drammen Dramrnen 
No. of fish Expl. No. of fish Expl. nver No. of tlsh Expl. No. of tlsh Expl. No. of fish Expl. nver 
available rate available rate available rate available rate available rate 
984 88 0.10 38 0.37 24 37 0.03 34 0.44 18 0.22 14 
1,472 99 0.01 33 0.61 13 61 0.00 57 0.21 43 0.63 16 
1,437 74 0.00 38 0.76 9 33 0.18 25 0.04 23 0.43 13 
2,972 227 0.00 149 0.56 65 69 0.04 62 0.06 55 0.38 34 
2,289 76 0.00 44 0.66 15 28 0.04 27 0.33 l7 0.53 8 
1,498 20 0.00 7 0.57 3 12 0.00 11 0.44 6 0.50 3 
7,531 33 0.00 31 0.32 21 38 0.00 36 0.47 18 0.33 12 
5,199 183 0.00 91 0.18 74 83 0.00 78 0.15 37 0.51 18 
8,796 64 0.02 22 0.45 12 38 0.00 36 0.03 33 0.42 19 
'----
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Table 4.1.26 Estimated number of 1SW and 2SW salmon of the North Esk stock available to the Faroes, West Greenland and homewater fisheries and estimated exploitation rates. 
1SW 2SW 
Smolt Year No tagged Faroes Homewaters Greenland Greenland Faroes Homewaters No. in No. in No. Expl. No. Expl. No. Expl. North Esk No. Expl. No. Expl. No. Expl. North Esk available rate available rate available rate available rate available rate available rate 
1981 10,371 779 0.001 447 0.74 276 0.001 118 24 0.001 259 0.10 181 0.80 37 1982 11,848 1,207 0.01 1 783 0.70 311 0.001 237 11 0.001 293 0.10 227 0.80 46 1983 1,456 61 0.001 44 0.75 12 0.001 11 1 0.001 12 0.09 1 9 0.561 4 1984 6,527 285 0.001 182 0.76 84 0.001 43 4 0.73 1 79 0.051 64 0.70 19 1985 6,210 346 0.001 245 0.88 77 0.081 30 2 0.001 67 0.06 1 58 0.86 8 1986 1,124 65 0.001 36 0.89 26 0.271 4 1 0.001 18 0.001 16 0.88 2 1987 4,976 119 0.001 89 0.76 23 0.041 21 2 0.481 21 0.001 18 . 0.67 6 1988 3,874 79 0.041 56 0.79 14 0.001 12 2 0.001 16 0.001 13 0.92 1 1989 4,967 182 0.021 94 0.72 71 0.001 26 13 0.08 1 67 0.021 46 0.61 18 1990 1,445 295 0.001 283 0.54 114 0.08 1 129 - - 99 0.001 91 0.62 35 L. --· - -
-Reporting rates: 
Faroes 0.75 
W. Greenland 0.75 
N. Esk 1.00 
Montrose Bay 1.00 
Sweden 0.65 
Elsewhere 0.50 
1 Estimates based on less than 10 recaptures. 
T a b l e  4 . 1 . 2 7  E s t i m a t e d  e x p l o i t a t i o n  r a t e s  o f  1 S W  a n d  2 S W  s a l m o n  i n  t h e  F a r o e s  f i s h e r y .  
A l l  e s t i m a t e s  a r e  
b a s e d  o n  r e c o v e r i e s  o f  e x t e r n a l  t a g s .  
E x p l o i t a t i o n  R a t e s  %  
N o r w a y  
S c o t l a n d  
S w e d e n  
R .  D r a m m e n  
R i v e r  I m s a  
N o r t h  E s k  
R .  L a g a n  
S e a s o n  
H a t c h e r y  W i l d  
H a t c h e r y  
W i l d  
H a t c h e r y  
1 S W  2 S W  1 S W  
2 S W  1 S W  2 S W  
1 S W  
2 S W  
3 S W  1 S W  
2 S W  
1 9 8 1 / 1 9 8 2  
O '  
1 '  O '  
6  O '  
1 9 8 2 / 1 9 8 3  
O '  
2 5  
2  3 8  
1 '  1 0  
6 '  
1 9 8 3 / 1 9 8 4  
O '  
5 0
1  
1 '  
4 5  
O '  
1 0  
1 8
1  
1 9 8 4 / 1 9 8 5  5  
O '  
3 3
1  
2  3 9  O '  
9 '  1 6
1  
O '  
1 9 8 5 / 1 9 8 6  
O '  
3 0  
O '  
3 8  
O '  
3 0  
< 1  
5 '  
O '  
3 '  
2 2
1  
1 9 8 6 / 1 9 8 7  
O '  
3 '  
O '  
1 3
1  
1 '  2 8  O '  
6 '  
O '  
2 '  
O '  
1 9 8 7 / 1 9 8 8  
O '  
6 '  
O '  
5 '  
1 '  
2 1  O '  
O '  
O '  
O '  
9 '  
1 9 8 8 / 1 9 8 9  
O '  
3 6  
O '  
3 '  
O '  
1 0
1  
4 '  
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Table 4.2.1a Numbers of gear units licensed or authorised by country and gear type. 
------------ ------·-···--------- - --------
----------- - ---
------------
--
UK (England and Wales) UK (Scotland) UK (N. Ireland) 
Year Gill net Hand- Fixed Fixed Net and Bagnets 
licences Sweep net held net engine engine1 cable Driftnet Draftnet and boxes 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 8,389 647 123 221 18 
1983 232 209 333 149 10,610 668 120 207 17 
1984 226 223 354 149 7,716 638 121 192 19 
1985 223 230 375 144 5,779 529 122 168 19 
1986 220 221 368 139 4,789 597 121 148 18 
1987 213 206 352 143 6,297 579 120 119 18 
1988 210 212 284 145 2,118 395 115 113 18 
1989 201 199 282 150 1,843 356 117 108 19 
-
Norway 
Rod Driftnet 
licences Bagnet Bendnet Liftnet (No. Nets) 
7,101 55 
7,106 2,827 48 11,498 
6,588 2,613 36 9,149 
6,012 2,756 32 8,956 
5,476 2,548 32 7,932 
4,608 2,421 26 8,976 
4,215 2,367 24 13,448 
4,047 2,996 32 18,616 
3,382 3,342 29 14,078 
3,150 3,549 25 15,968 
2,569 3,890 22 17,794 
2,680 4,047 26 30,201 
1,980 3,976 12 23,301 
1,835 5,001 17 23,989 
2,118 4,922 20 25,652 
2,060 5,546 19 24,081 
14,784 1,843 5,217 27 22,520 
14,145 1,735 5,428 21 21,813 
13,529 1,697 5,386 35 21,210 
14,962 1,726 5,848 34 20,329 
15,332 1,630 5,979 14 17,945 
- 1,422 6,060 13 17,234 
- 1,322 5,702 11 15,532 
- 1,888 4,100 16 0 
. 
VI 
Yl 
Table 4.2.1a Numbers of gear units licensed or authorised by country and gear type. 
UK (England and Wales) UK (Scotland) UK (N. Ireland) 
Year Gill net Sweepnet Hand- Fix
ed Fixed Net and Driftnet Draftnet Bagnets
 
licences held net engine engine1 cable and boxes 
1990 200 204 292 144 2,234 340 114 106 17 
1991 199 187 264 142 1,836 295 - - 18 
1992 - - - - - - 121 91 19 
1Annually (number of fixed engine counted together from February to September). 
Norway 
Rod Bagnet Bendnet Liftnet Dri
ftnet 
licences (No. Nets) 
- 2,375 3,890 7 0 
- 2,343 3,628 8 0 
- - - - 0 
Table 4.2.1b Numbers of gear units licensed or authorised by country and gear type. 
Ireland Finland France Year 
The 
The Teno River Naatanu 
Other River Rod and Commercial Driftnets Draftnets commercial Rod and Commercial Recreational line nets in Licences in No. 
nets line Recreational fishery fisher~ fisher~ licences freshwate.r'3 estuary 
3
•
4 
Fishing Fishermen Fishermen Fishermen days 
1966 510 742 214 11,621 
1967 531 732 223 10,457 
1968 505 681 219 9,615 
1969 669 665 220 10,450 
1970 817 667 241 11,181 
1971 916 697 213 10,566 
1972 1,156 678 197 9,612 
1973 1,112 713 224 11,660 
1974 1,048 681 211 12,845 
1975 1,046 672 212 13,142 
1976 1,047 677 225 14,139 
1977 997 650 211 11,721 
1978 1,007 608 209 13,327 
1979 924 587 240 12,726 
1980 959 601 195 15,864 
1981 878 601 195 15,519 16,859 5,742 677 467 
1982 830 560 1972 15,697 19,690 7,002 693 484 4,145 55 82 
1983 801 526 190 16,737 20,363 7,053 740 587 3,856 49 82 
1984 819 515 194 14,878 21,149 7,665 737 677 3,911 42 82 
1985 827 526 190 15,929 21,742 7,575 740 866 4,443 40 82 
1986 768 507 183 17,977 21,482 7,404 702 691 5,9191 581 86 
198i 22,487 7,759 754 689 5,8042 872 80 
1988 836 21,708 7,755 741 538 4,413 101 76 
1989 801 24,118 8,681 742 696 3,826 83 78 
1990 756 19,596 7,677 728 614 2,977 71 76 
1991 707 496 22,922 8,286 734 718 2,760 78 71 
1992 694 26,748 9,058 749 875 2,155 56 
1Common licence for salmon and seatrout. 
2Introduction of quotas/fisherman, obligation to declare the catches. 3The number of licences indicates only the number of fishermen (or boats allowed to fish for salmon. It overestimates the actual number of fishermen fishing for salmon up to 2 or 3 times. 
4Adour estuary only (southwest of France). 
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Table 4.2.2 
NRA Region 
Northumbria 
Yorkshire 
Southern 
Welsh 
North West 
Table 4.2.3 
Year 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
CPUE data for net and fixed engine salmon fisheries by National River Authority 
Region in UK (England and Wales), 1988-1992. 
Data expressed as catch per licence-day. 
1988 1989 1990 1991 1992 
6.85 5.38 6.64 3.98 3.51 
2.24 2.16 2.94 1.28 0.80 
10.15 16.8 8.56 6.40 NA 
-
0.90 0.78 0.62 NA 
-
0.82 0.63 0.51 0.35 
CPUE for rod fisheries on the Tana River,Finland (1983-1992). 
Catch (kg) Catch (kg) 
per angler season per angler day 
3.4 1.2 
2.2 0.8 
2.7 0.9 
2.1 x = 2.43 0.7 X = 0.85 
2.3 0.8 
1.9 0.7 
2.2 0.8 
2.8 X = 3.23 1.1 x = 1.15 
3.4 1.2 
4.5 1.5 
55 
Table 4.2.4 Origin of catches of salmon in homewater fisheries based on tag recoveries. 
+ + = Principal component of catch 
+ = Consistent recoveries 
= Rare tag recovery 
Catch by Country 
Origin UK UK UK of stock Rus Fin Nor Swe Fr E&W Scot N.Ire Ire Ice 
Russia ++ + 
Finland ++ + 
Norway + ++ + 
Sweden + ++ 
France ++ 
UK(E&W) ++ + + + 
UK (Scot) + ++ + + 
UK (N.Ire) + ++ + 
Ireland + + ++ 
Iceland ++ 
56 
Table 4.2.5 Estimated catches (in tonnes round fresh weight) of wild, farmed and ranched 
salmon in national catches in the North East Atlantic. 
Catches of Salmon 
Country Wild Farmed Total Ranched Total 
Farmed 
Norway 1989 710 FW 29 
SEA 166 195 905 
1990 716 FW 29 
SEA 185 214 930 
1991 688 FW 20 
SEA 169 189 877 
19922 651 FW 26 
SEA 173 199 850 
Faroes 1990/1991 117.2 84.8 0 202 
199111992 20.4 10.6 0 31 
Finland 1991 68 <1 0 69 
1992 77 <1 0 78 
France 1991 13 0 0 13 
1992 20 0 0 20 
Iceland 1991 130 3 375 505 
1992 175.5 <1 412 590 
Ireland 1991 <402.6 <1 1.4 404 
1992 <628 <1 2 630 
Russia 1991 215 0 0 215 
1992 161 0 0 161 
Sweden 1991 23 1 141 38 
1992 24 1 241 49 
UK(E&W) 1991 200 0 0 200 
1992 195 0 0 195 
UK (N.Ire) 1991 54 <1 0 55 
1992 147.3 1.1 2.6 151 
UK (Scot) 1991 448 14 0 462 
1992 502 23 0 525 
1Fish released for mitigation purposes and not expected to contribute to spawning. 
2Provisional figures. 
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Table 4.2.6 Proportion (unweighted mean) of reared salmon in marine and freshwater fisheries 
in Norway between 1989 and 1992. N= number of salmon examined. The data 
from freshwater for 1992 are provisional. 
Group Period N No. of sites Mean(%) Range 
Marine Summer 1989 1217 7 45 7-66 Outer Coast 1990 2481 9 48 16-64 
1991 1245 6 49 29-63 
1992 1162 7 44 4-72 
Marine Summer 1989 803 4 14 8-29 Fjords 1990 940 5 15 6-36 
1991 336 3 10 6-16 
1992 307 1 21 
Freshwater Summer 1989 5744 39 7 0-26 
1990 5380 39 7 0-55 
1991 3707 27 5 0-23 
1992 2262 20 6 0-24 
Freshwater Autumn 1989 1791 16 38 2-77 
1990 2004 21 33 2-82 
1991 1677 23 24 0-82 
1992 788 14 23 0-57 
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Table 4.2.7 Total marine exploitation(% of extant stock) in Irish coastal waters of R. Bush hatchery-
reared and wild salmon released as microtagged smolts. 
lSW exploitation of hatchery-reared and wild smolts released in 1985-1991. 
Release year HR (1 +) Release group HR(2 +) Wild 
1983 93.7 94.6 
1984 93.3 
1985 81.9 75.4 
1986 93.9 77.5 68.5 
1987 72.3 57.1 65.3 
1988 92.3 83.4 89.0 
1989 63.5 69.8 61.4 
1990 57.2 46.1 65.3 
1991 1 74.0 74.6 55.8 
2SW exploitation of hatchery-reared and wild smolts released in 1985-1990. 
Release year Group Exploitation (%) 
1985 HR(1 +/2+) 46.3 
1986 HR/Wild 36.5 
1987 HR(l +/2+) 60.0 
1988 HR/Wild 37.9 
1989 HR/Wild 42.8 
19901 HR/Wild 32.0 
1 Provisional. 
HR = Hatchery reared. 
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Table 4.2.8 Estimated exploitation rates (in %) of salmon in homewater fisheries in Ireland and UK. 
Ireland1 UK (England + Wales)2 UK (N. Ireland)1 UK (Scotlandf 
Burrishoole Itch en Test River Bush North Esk 
Year HR w w w W/HR HR!+ HR2+ w w 
Total net I rod rod Net Net Net Net In-river netting 
lSW (all ages) lSW 2SW lSW lSW lSW 2SW 
1985 82 93 23 35 
1986 85 82 75 40 29 
1987 75 69 46 94 77 29 37 
1988 76 39 05 36 72 57 35 37 
1989 82 9 45 29 89 60 92 83 25 26 
1990 54 20 51 36 61 38 63 70 37 37 
1991 65 30 45 26 65 43 57 46 10 15 
19923 68 9 27 25 56 32 74 75 28 27 
Average 73 17 42 31 68 43 78 69 28 30 
1 Estimate based on micro tag recoveries raised to total catch and including estimate of non-catch fishing 
mortality. 
2Estimate based on counter and catch figures. 
3Provisional figures. 
HR = Hatchery reared. 
W =Wild. 
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Table 4.2.9 Estimated total exploitation rates (in %) of salmon in homewater fisheries in Iceland, Norway and 
Sweden and Russia. 
Iceland 1 Norway2 Sweden3 Russia
1 
R. Elli- R. Drammen R. Imsa 
R. Lagan3 R. Ponoy R. Kola R. Tuloma 
Year daar 
w HR4 w HR4 HR2+ w W+HR w 
lSW lSW 2SW lSW 2SW lSW 2SW lSW 2SW all sea ages 
1985 57 73 94 81 100 81 47 90 47 
1986 34 81 50 79 82 78 90 93 82 50 77 50 
1987 64 52 56 95 83 95 78 55 48 91 49 
1988 70 47 51 80 78 91 73 91 77 87 51 
1989 41 40 59 65 74 44 65 76 86 78 84 50 
1990 44 23 40 42 42 47 68 80 82 50 80 50 
~991 37 54 59 37 72 50 66 91 92 20 58 48 
19925 48 51 57 76 67 91 73 100 11 77 45 
Aver- 41 56 51 58 77 66 83 81 84 48 81 49 
~ 
1Estimate based on counter and catch figures. 
2Estimates based on external tag recoveries and counter figures. 
3Estimate based on external tag recoveries and on assumed 50% exploitation in the river brood stock fishery. 
4HR in R. Drammen and R. Ims are pooled groups of 1 + and 2 + smolts. 
5Provisional figures. 
W =Wild. 
HR = Hatchery reared. 
Reporting rates for external tags as for Table 4.1.26.; Norway = 0.50. 
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Table 4.2.10 Nominal catches in Notwegian homewaters 1982-1991 (t round weight) broken down to drift net fishery, 
marine fishery excluding drift nets (other nets) and freshwater fishery and the proportion of the total catch 
taken in freshwater. 
1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 19921 
Drift nets 590 826 866 667 795 552 527 0 0 0 0 
Other nets 469 418 458 572 497 461 314 488 514 470 427 
Freshwater 289 306 299 322 306 372 235 417 416 407 423 
Proportion in 0.21 0.20 0.18 0.21 0.19 0.27 0.22 0.46 0.45 0.46 0.50 
freshwater 
Total 1,348 1,550 1,623 1,561 1,598 1,385 1,076 905 930 877 850 
1 Provisional data 
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Table 4.2.11 
River % 
R. Reppart]ord 
R. Malselv 
R. Vefsna 
R. Namsen 
R. Stjordal 
R. Orkla 
R. Orsta 
R. Gaular 
R. IEtne 
R. Suldal 
R. lmsa 
R. Figgjo 
Frequency of net marks on Atlantic salmon in 12 Norwegian rivers sampled during 1978-1988 and in 1990-1992 
(unweighted mean). 
1978-1988 1990-1992 
Number of Total number of Net marks Range Number of Number of fish Net marks Range 
sampling years fish examined % % sampling years examined % 
7 4,812 29 18-45 2 281 35 29-40 
9 2,590 44 12-75 3 822 27 19-32 
8 2,220 33 16-58 1 102 12 
9 4,036 25 12-36 3 609 8 4-14 
4 889 43 32-63 3 411 17 6-25 
2 132 71 66-76 1 73 19 
7 2,094 73 48-90 2 138 20 17-23 
5 1,522 37 23-56 3 367 20 16-27 
7 3,883 36 27-52 1 61 8 
7 1,025 18 8-43 3 886 2 l-4 
11 2,886 16 6-47 3 1,598 5 4-6 
4 950 24 12-38 3 529 11 7-17 
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Table 4.2.12 Exploitation (% of extant 
stock) in Norwegian fisheries of 1SW 
salmon from the River Lagan (Sweden). 
Reporting rates as in Table 4.1.26. 
Year of fishery 1SW 
1985 5 
1986 6 
1987 5 
1988 11 
1989 0 
1990 3 
1991 1 
1992 0 
Table 4.2.13 
Catch 
Year 
N 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
Numbers of external tags recovered in Norway from salmon tagged as smolts in 
Sweden (1977-1992). 
No. No. rec. per 
released in Number of recaptures 1000 year N-1 released in 
year N-1 
1SW 2SW 3SW Total 
4,974 54 5 59 11.9 
4,571 57 10 67 14.6 
9,968 209 18 227 22.8 
5,219 48 14 1 63 12.1 X= 10.9 
996 16 3 3 22 22.1 
6,546 56 1 1 58 8.9 
8,894 125 10 135 15.2 
10,713 26 4 1 31 2.9 
5,724 16 7 2 25 4.4 
5,981 16 4 2 22 3.7 
2,373 16 3 19 8.0 
5,864 23 2 25 4.3 
8,279 3 1 4 0.5 
9,749 4 1 5 0.5 X= 0.5 
8,841 2 2 0.2 
5,959 3 1 4 0.7 
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Table 5.1 
Year Scotland 
1980 598 
1981 1,133 
1982 2,152 
1983 2,536 
1984 3,912 
1985 6,921 
1986 10,338 
1987 12,721 
1988 17,951 
1989 28,553 
1990 32,350 
1991 40,593 
1992 36,101 
66 
Production of farmed salmon in the North East Atlantic Commission area (in tonnes 
round fresh weight), 1980-1992. 
Norway Iceland N. Ireland F aroe Islands USSR Ireland Total 
4,153 - - - - 21 4,772 
8,422 
- - -
- 35 9,590 
10,266 -
- 70 
- 100 12,588 
17,000 
- - 110 
- 257 19,903 
22,300 
- - 120 
- 385 26,717 
28,655 91 
- 470 - 700 36,837 
45,675 123 
- 1,370 - 1,215 58,721 
47,417 490 
- 3,530 - 2,232 66,390 
80,371 1,053 - 3,300 
- 4,700 107,375 
124,000 1,480 
- 8,000 
- 5,068 167' 101 
165,000 2,800 < 100 13,000 5 5,983 219,238 
155,000 2,680 100 15,000 0 9,483 222,856 
140,000 2,100 200 17,000 0 9,231 204,632 
Table 6.1 Input and output data for the national run reconstruction model. 
INPUT DATA FOR THE MODEL: 
Natural mortality after first sea winter: M 
Tag re<:apture data for: 
1SW recaptures at Faroes Rn 
2SW recaptures at Faroes Rf'2 
1SW recaptures at West Greenland R81 
1SW recaptures in homewater fisheries of neighbouring country Ri 1 
2SW recaptures in homewater fisheries of neighbouring country Rj2 
1 SW recaptures in homewaters Rh1 
2SW recaptures in homewaters Rh2 
1SW spawning escapement S1 
2SW spawning escapement S2 
Correction factors for: 
1SW exploitation level in fisheries of neighbouring country X1 
2SW exploitation lebel in fisheries of neighbouring country X2 
1SW exploitation in homewaters Y1 
2SW exploitation in homewaters Y 2 
Total homewater catches of: 
1SW salmon N1 
2SW salmon N2 
OUTPUT FROM THE MODEL: 
&timates of total catches of salmon from a nation as: 
1SW salmon at Faroes 
2SW salmon at Faroes 
1 SW salmon at West Greenland 
1SW salmon in homewater fisheries of neighbouring country 
2SW salmon in homewater fisheries of neighbouring country 
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Table 6.2.1 Input data for national run-reconstruction model for 1989 smolt migration. · 
Area Eng&Wal Finland France Iceland Ireland N.lreland Norway Scotland Sweden No tagged 
- - - - 185439 9812 6403 4967 3970 NEAcatch 1sw - - - - 105 0 0 3 4 
NEA catch 2sw 
- - - - 0 0 13 1 13 
NEA catch 3sw - -
- - 0 0 0 0 0 
WGcatch 1sw - - - - 45 0 1 0 0 WGcatch 2sw 
- - - - 0 0 0 1 0 lntercept•n 1 sw - - - - 135 46 0 6 6 lntercept•n 2sw 
- - - - 0 6 1 4 2 I ntercept•n 3sw 
- - - - 0 0 0 0 0 H-W net 1sw -
- - - 7840 573 33 67 108 H-W net 2sw 
- - - - 176 6 29 24 42 
H-W net 3sw - - - - 0 0 0 1 0 Rod catch 1sw - - - - 1055 0 0 1 51 
Rod catch 2sw - - - - 0 0 0 4 8 Rod catch 3sw - - - - 0 0 0 1 0 Spawners 1sw - - - - 5567 339 135 26 38 Spawners 2sw -
- - - 0 16 39 18 4 Spawners 3sw - - - - 0 0 0 9 0 ~ L_. --· ----------~-·-
·--
Scalina data - H - - -
- - _, - --
1sw - - - - 181101 26133 192500 61728 7428 
2sw 
- - - - 14684 2878 92214 18051 3620 
3sw 
- - - - 0 0 0 1805 0 
----
Exol ·· ·· 
-
f, 
--- ----
y1 
- - - - 1.00 1.00 1.00 1.00 1.00 
y2 
- - - - 1.00 1.00 1.00 1.00 1.00 
y3 
- - - - 1.00 1.00 1.00 1.00 1.00 
x1 
- - - - 1.00 1.00 1.00 1.00 0.80 
x2 
- - - - 1.00 1.00 1.00 1.00 0.90 
x3 
- - - - 1.00 1.00 1.00 1.00 1.00 
Russia Totals ! 
- 210591 i 
- 112 
- 27 
- 0 
- 46 
- 1 
- 193 
- 13 
- 0 
- 8621 
- 277 
- 1 
- 1107 
- 12 
- 1 
- 6105 
- 77 
- 9 
---- -
~ 
-
-
-
-
-
-
-
-
-
0\ 
\0 
Table 6.2.2 Input data for national run-reconstruction model for 1990 smolt migration 
Area Eng&Wal Finland France Iceland Ireland N.lreland Norway Scotland Sweden 
NotaQQed - - - - 153821 24522 10773 17445 2994 
NEA catch 1sw - - - - 44 0 0 1 3 
NEA catch 2sw - - - - 1 0 3 0 3 
NEA catch 3sw - - - - 0 0 0 0 0 
WGcatch 1sw - - - - 47 8 0 9 1 
WGcatch 2sw - - - - 0 0 0 0 0 
lntercept'n 1 sw - - - - 229 223 0 0 2 
lntercept'n 2sw - - - - 0 9 0 4 0 
lntercept'n 3sw - - - - 0 0 0 0 0 
H-W net 1sw - - - - 5942 638 17 137 129 
H-W net 2sw - - - - 80 22 18 48 91 
H-W net 3sw - - - - 0 0 0 0 0 
Rod catch 1 sw - - - - 281 0 0 17 14 
Rod catch 2sw - - - - 0 0 0 8 1 
Rod catch 3sw - - - - 0 0 0 0 0 
Spawners 1sw - - - - 3185 702 54 129 14 
Spawners 2sw - - - - 667 65 28 35 0 
Spawners 3sw - - - - 0 0 0 0 0 
s 
1sw - - - - 125430 16306 171041 56294 8987 
2sw - - - - 10170 4677 94624 22616 4656 
3sw - - - - 0 ..... -- 0 0 0 _p ·-· 
-----
--
Exol ·· ·· 
-----~_.--- ----- - - - -
f, 
y1 - - - - 1.00 1.00 1.00 1.00 1.00 
y2 - - - - 1.00 1.00 1.00 1.00 1.00 
y3 - - - - 1.00 1.00 1.00 1.00 1.00 
x1 - - - - 1.00 1.00 1.00 1.00 0.80 
x2 - - - - 1.00 1.00 1.00 1.00 0.90 
x3 - - - - 1.00 1.00 1.00 1.00 1.00 
Russia Totals 
- 209555 
- 48 
- 7 
- 0 
- 65 
- 0 
- 454 
- 13 
- 0 
- 6863 
- 259 
- 0 
- 312 
- 9 
- 0 
- 4084 
- 795 
- 0 
-
-
-
-
-
-
-
-
-
-
-...l 
0 
Table 6.2.3 Estimates of national stock contributions to fisheries outside homewaters using the national 
run-reconstruction model for the 1989 smolt migration. 
Area Eng&Wal Finland France Iceland Ireland N.lreland Norway Scotland Sweden Russia NEA catch 1sw 
- - - - 2529 0 0 2827 355 -NEA catch 2sw - - - - 0 0 41337 971 1245 -NEA catch 3sw 
- - - - 0 0 0 0 0 -WGcatch 1sw 
- - - - 3754 0 3180 0 0 -WGcatch 2sw 
- - - - 0 0 0 1805 0 -H-W intercep•n 1 sw 
- - - - 3118 2098 0 5528 516 -H-W intercep•n 2sw 
- - - - 0 2878 3180 3009 192 
-H-W intercep•n 3sw 
- - - - 0 0 0 0 0 
-H-W net 1sw 
- - - - 181101 26133 192500 61728 7428 
-H-W net 2sw 
- - - - 14684 2878 92214 18051 3620 
-H-W net 3sw 
- - - - 0 0 0 1805 0 
-
Totals: 
Area Eng&Wal Finland France Iceland Ireland N.lreland Norway Scotland Sweden Russia NEAcatch 
- -
- - 2529 0 41337 3798 1600 -
wG•Iand catch 
- - - - 3754 0 3180 1805 0 -H-W lnterc•n 
- - - - 3118 4976 3180 8536 707 -H-W net catch 
- - - -
_195785 29,011 284714 81584 11048 -····-
------
Totals 
5711 
I 43553 
0 
I 
6934 I 
1805 I 
11260 
9258 
0 
468890 
131447 
1805 
Totals 
49264 
8739 
20518 
L__ 6021 !_2 -
Table 6.2.4 Estimates of national stock contributions to fisheries outside homewaters using the 
run-reconstruction model for the 1990 smolt migration. 
Area Eng&Wal Finland France Iceland Ireland NJreland Norway Scotland Sweden 
NEA catch 1sw - - - - 1326 0 0 428 225 
NEA catch 2sw - - - - 127 0 15771 0 171 
NEA catch 3sw - - - - 0 0 0 0 0 
WGcatch 1sw - - - - 5975 1701 0 4241 57 
WGcatch 2sw - - - - 0 0 0 0 0 
H-W intercep'n 1sw - - - - 4834 5699 0 0 174 
H-W intercep'n 2sw - - - - 0 1913 0 1885 0 
H-W intercep'n 3sw - - - - 0 0 0 0 0 
H-W net 1sw - - - - 125430 16306 171041 56294 8987 
H-W net 2sw - - - - 10170 4677 94624 22616 4656 
H-W net 3sw - - - - -- _Q____ ·--Q 0 0 0 
-
Totals: 
Area Eng&Wal Finland France Iceland Ireland N.lreland Norway Scotland Sweden 
NEAcatch - - - - 1453 0 15771 428 395 
WG'Iand catch - - - - 5975 1701 0 4241 57 
H-W lnterc'n - - - - 4834 7613 0 1885 174 
H-W net catch - - - - 135600 20983 265665 78910 13643 
-....l 
-
Russia Totals 
- 1979 
- 16068 
- 0 
- 11973 
- 0 I 
- 10708 
- 3798 
- 0 
- 378058 
- 136743 
- 0 
Russia Totals 
- 18047 
- 11973 
- 14506 
- 514801 
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Figure 4.1.1 The Faroe Exclusive Economic zone (EEZ). 
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Figure 4.1.3 Catch/10 February 1992. 
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Figure 4.1.5 Catch/10 April 1992. 
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Figure 4.1.6 Catch/10. Total 1991/1992 season. 
I 
I 
I 
: 
:c 
' .
I 
FA 
OX 
DV 
DO 
OT 
os 
OR 
OP 
DO 
ON 
CM 
DL 
ox 
DI 
DB 
DG 
Dl 
DE 
DO 
77 
.I 
I 
~'---
6 6° ~ ~ 
_i I 
~ 1 
6 5° 
~ 
88 88 13o 
~ ~a~~ 
~ 
~ 
·~ 
60° 
5 
I 
I 
I 
\ I 
I 
I 
I 
I 
. 
. 
I 
. 
~ ... 
a--. 
' 
..11 .. 
~' 
.... ... .... .... .... 
o o c::t e o 
N .... .... N W 6 ~ 
\ 
I 
Figure 4.1.7 CPUE (1000 hooks) December 1991. 
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Figure 4.1.8 CPUE February 1992. 
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Figure 4.1.12 Length distribution of salmon within sea age groups 
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Figure 4.1.13 Sea age distribution (estimated from scale 
reading) of wild and reared salmon in pooled 
samples from the Faroes salmon fishery. 
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Figure 4.1.14 Smolt age distribution (estimated from scale 
reading) of wild and reared salmon in pooled 
samples from the Farces salmon fishery. 
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Figure 4.1.15 Smolt length distribution (estimated by back 
calculation from scales) of wild and reared salmon in pooled samples from the Faroes salmon fishery. 
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Figure 4.1.16 Comparison of tag recapture rates in the Faroes 
fishery per 1000 tagged smolts released from 
countries in the North East Atlantic (external 
tags and CWTs) 
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Figure 4.2.1a Numbers of units of some gear used or authorised 
for use for salmon fishing in countries in the 
North East Atlantic, 1980-92 
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Figure 4.2.1b Numbers of units of some gear used or authorised 
for use for salmon fishing in countries in the 
North East Atlantic, 1980-92 
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Figure 4.2.1c Numbers of units of some gear used or authorised 
for use for salmon fishing in countries in the 
North East Atlantic, 1980-92 
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Figure 4.2.2 Nominal catches in Norwegian homewaters 1982-92 broken down by method. 
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Figure 6.1 Effect of errors in specified input parameters for the national run-
reconstruction model on certain output values (see text for details) 
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APPENDIX 1 
TERMS OF REFERENCE FOR THE NORTH ATLANTIC SALMON WORKING GROUP 
The Working Group on North Atlantic Salmon 
(Chairman: Dr K. Friedland, USA) will meet in Dublin 
from 5-12 March 1992 to: 
1. With respect to Atlantic salmon m . each 
Commission area, where relevant: 
a) 
b) 
c) 
d) 
e) 
describe the events of the 1991 fisheries 
with respect to catches, gear, effort, 
composition and origin of the catch 
(including escapees and sea ranched fish), 
and rates of exploitation; 
describe the status of the stock occurring in 
the Commission area; 
begin a time series of aggregate estimates 
of all unreported catches, including those 
taken in international waters (the latter 
should be provided separately); 
specify data deficiencies and research 
needs; 
evaluate the by-catches of fish, birds and 
marine mammals in the salmon drift-net 
fisheries. 
2. With respect to the West Greenland Commission, 
propose and evaluate methods to estimate: 
a) abundance of salmon in the area of the 
fishery at the time it operates; 
b) total abundance of stocks exploited by the 
fishery wherever they are; 
c) possible catch levels based upon 
maintaining adequate spawning biomass; 
d) some index based on the rivers which 
make a major contribution to the West 
Greenland fishery. 
3. Evaluate the following management measures on 
the stocks and fisheries occurring in the respective 
Commission areas: 
a) regulations introduced into the Norwegian 
salmon fisheries in 1989; 
4. 
5. 
6. 
7. 
b) quota management measures taken in 1990 
and 1991 in the Newfoundland and 
Labrador commercial fisheries. 
With respect to Atlantic salmon in the North-East 
Atlantic Commission and West Greenland 
Commission areas, provide an inventory of 
parasites and diseases of wild and reared salmon 
by country. 
With respect to Atlantic salmon in the West 
Greenland Commission area, evaluate the effects 
which management of the West Greenland fishery 
has had on stocks in homewaters. 
With respect to Atlantic salmon in the NASCO 
area, provide a compilation of microtag, finclip 
and external tag releases by ICES member 
countries in 1991. 
With respect to Atlantic salmon in the West 
Greenland Commission area, examine historical 
data on catches and stock composition for the 
presence of predictable patterns and evaluate the 
adequacy of sampling programs to estimate stock 
composition by area and time period. 
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APPENDIX 2 
Documents submitted to the Study Group 
Holm, M. Escapees from Norwegian fish farms in 
1989-92. 
Lund, R.A., Jacobsen, J.A. and Hansen, L.P. 
Biological characteristics of wild and farmed 
Atlantic salmon, Salmo salar L., caught in 
oceanic waters north of the Faroe Islands. 
Potter, E.C.E. A sensitivity analysis on the national 
run-reconstruction model. 
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Prevost, E. Report on salmon fisheries and stocks 
in France for 1992. 
Russell, I.C. National report on salmon fisheries 
and stocks for 1992 - UK (England and 
Wales). 
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